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Abstract 
Background: Few mental health screening tools have been validated with prisoners 
and existing tools, do not assess severity of need in line with contemporary stepped 
care service models.    
 
Aims: The current research aims to assess the CORE-10’s psychometric reliability, 
validity and predictive accuracy as a screening tool for common (primary care) and 
severe (secondary care) mental health problems in prisoners.  
 
Method: Cross –sectional study of 150 prisoners. All participants completed the 
CORE-10, Mini International Neuropsychiatric Interview version 6.0 (MINI) and the 
GHQ-12. Eighty-one participants repeated the CORE-10 and GHQ-12 two weeks 
later to assess re-test reliability. Clinical judgment data concerning referral for 
primary or secondary mental health services in prison were retrieved for each 
participant. Correlational, ROC and confirmatory factor analysis were utilised to 
assess the psychometric properties of the CORE-10 in comparison to the MINI, 
GHQ-12 and clinical judgment.  
 
Results: Significant positive correlations were identified between the CORE-10 and 
all other measures of mental health. ROC analysis on the CORE-10 against the MINI 
6.0 revealed significant areas under the curve for predicting both primary (AUC .85) 
and secondary care (AUC .76) level needs. At cut points of >6 for primary care and 
>10 for secondary care sensitivity was .88 and .83, with specificity of 64 and .61 
respectively. Sensitivity and specificity of the CORE-10 was superior to current 
clinical judgment and the GHQ-12. Internal reliability (α .84-.89) was good and two-
week re-test reliability (ICC=.83) moderate. Confirmatory factor analysis confirmed 
the CORE-10’s original six-factor model to be a good fit. 
  
Conclusions: The CORE-10 is an accurate screen for common and severe mental 
health problems in prisoners. The CORE-10 is a psychometrically robust tool for use 
with prisoners demonstrating convergent, discriminate and construct validity as well 
as good internal and retest reliability.
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1 Introduction 
1.1 Focus of the thesis 
Psychiatric morbidity within prison populations is considerably higher than in 
community populations (Fazel & Seewald, 2012; Singleton et al, 1998). 
Untreated mental health problems amongst prisoners have been linked to 
increased institutional violence, self-harm, suicide and reoffending (Martin et 
al., 2013). Contemporary policy has aimed to improve access to treatment for 
mental health problems in Wales for both common and severe mental health 
problems within a stepped care service model (Welsh Government, 2010; 
2012a; 2012b; 2014). Secondary care mental health services typically treating 
severe mental i llness (SMI) are well established within Welsh prisons. 
However, whilst Primary care services targeting common mental health 
problems have been embedded within the community, their implementation in 
Welsh prisons is in its infancy (Little, 2013). Accurately targeting such 
services to those in need is dependent on effective screening and 
identification of mental health problems. Reception health screening is integral 
to the identification of prisoners with mental health problems entering custody 
(Grubin et al., 2002; OHRN, 2010). Current screening processes emphasise 
identification of severe mental illness through assessment of historic risk 
factors (Grubin et al., 2002), but do not assess current distress which can be 
indicative of common mental health problems.   
 
Clinical guidance and policy advocates improving screening through 
consistent unified use of structured assessment tools in screening procedures 
(NICE, 2011a; Welsh Government, 2014). No validated universal mental 
health screening tools are consistently utilised in Welsh prisons (Little, 2013). 
Furthermore, few mental health-screening tools have been validated with 
prisoners and the reliability of tools validated in community populations cannot 
be assumed since the higher base rate of mental health problems within 
prison populations changes the sensitivity, specificity and consequent 
predictive accuracy of such tools in this population (Weiner & Graham, 2003) . 
INTRODUCTION 
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Psychometric tools that have been validated for use in prisons have not been 
assessed in terms of their utility for screening purposes and cut off points for 
distinguishing between common (primary) and severe (secondary care) 1 need 
in line with existing service models have not been established. For example, 
although the GHQ-12 has been validated for use with prisoners (Boothby et 
al., 2010), its uti lity as a screening tool has not been assessed and valid cut 
off points for primary and secondary care levels of need have not been 
identified.  
 
The CORE-10 is a brief self report screening and outcome measure of global 
distress designed for use in busy clinical settings (Barkham et al., 2010; 
Connell & Barkham, 2007). The CORE-10 consists of high and low intensity 
items and taps six factors: anxiety, depression, functioning, risk, trauma, 
physical symptoms and risk. The CORE-10 has been found to be feasible, 
reliable and valid in community settings (Barkham et al., 2013; Connell & 
Barkham, 2007), but has not been validated in a prison context.  
 
The primary aim of this thesis is to address this gap in the literature, policy 
and practice by determining the psychometric properties of the CORE-10 with 
a prisoner population. Specifically, its predictive validity for screening for both 
common and severe mental health problems in prisoners is assessed. This is 
achieved by comparing the CORE-10 against the GHQ-12 (a brief screen 
validated for use with prisoners), current practice in terms of referral to prison 
mental health services, and the MINI 6.0 gold standard diagnostic interview. 
Establishing the validity of the CORE-10 for screening purposes with 
prisoners offers the potential to improve screening processes in line with 
current service models, policy imperatives and clinical guidance (NICE, 
2011a; Welsh Government, 2010; 2012b: 2014). In the long term improved 
screening may decrease the burden of untreated mental health problems in 
                                                 
1 It is acknowledged that the terms ‘common’ and ‘severe’ mental health problems do not 
have clearly defined parameters and that there is substantial cross over between the two. 
However, for the purposes of the current thesis their use is consistent with service models in 
the UK and not subjected to theoretical scrutiny, as the emphasis of the thesis is on the utility 
of psychometric tools to support current service models, not on the theoretical validity of the 
terms and how they are applied.   
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prisoners, support streamlined referral pathways and consequently promote 
cost-savings.  
1.2 Definitions of key terms2 
Prison  
In the United States (US), prisons typically detain prisoners who have been 
convicted and sentenced to a year or more in a correctional facility. In the UK, 
the term prison encompasses a range of establishments across the custodial 
estate including local remand, resettlement and high secure prisons as well as 
youth offending institutions. In the current thesis the term prison is used in line 
with the above definitions dependent on the country concerned.   
 
Jail 
In the US, jails typically detain individuals who are pre-trial or on remand or 
who have been sentenced to short periods of incarceration (Gangon, 2009). 
The term jail is not typically used in the United Kingdom (UK). 
 
Common mental health problems  
Definitions of common mental health problems vary. In the current thesis, the 
UK NICE (2011a) definition of common mental health problems or disorders, 
as including depression, generalised anxiety disorder (GAD), panic disorder, 
phobias, social anxiety disorder, obsessive-compulsive disorder (OCD) and 
post-traumatic stress disorder (PTSD) is adopted.  
  
Severe mental illness (SMI) 
There is no consistency of operational definitions for severe mental illness 
(Ruggeri et al., 2000). However, for the purposes of the current thesis SMI is 
defined as a diagnosis of major depressive disorder, bipolar i, bipolar ii, 
bipolar disorder not otherwise specified and mood disorder with psychosis or 
                                                 
2 Throughout the thesis non client-centred language in terms of diagnostic 
labels and forensic latent variables are used in order to accurately reflect the 
literature drawn upon. It is however acknowledged that such language can be 
pejorative, stigmatising and unhelpful (Boyle & Johnstone, 2014), thus should 
read with a critical lens.   
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non-organic psychotic disorder in line with existing British research and policy 
(Grubin et al., 2002; OHRN, 2009; Welsh Government, 2014). 
 
Screening  
Screening in the current context refers to the brief assessment of mental 
distress, the results of which may indicate the need for further assessment. 
Broadly, screening is defined by the Medical Dictionary (2007) as the 
‘examination of a group to separate well persons from those who have an 
undiagnosed pathologic condition or who are at high risk, intended to 
determine suitability for a particular treatment modality’. 
1.3 Literature review  
The UK prison population on 18th March 2016 was 85,930, with the majority 
of those being adult males (Ministry of Justice, 2015a). On average a prison 
place costs £36,237 per prisoner per annum and reoffending rates remain 
high with 45% of adults released from prison being reconvicted within a year 
(Ministry of Justice, 2015b). Deaths in custody, self-harm and serious assaults 
in British prisons have increased in the last year (Ministry of Justice, 2015c), 
with identification and treatment of prisoners with mental health problems 
remaining a priority.  
1.3.1 Psychiatric morbidity in the prison population 
The prison population has steadily increased since 1993 (Ministry of Justice, 
2014a), with arguments regarding the increase in proportion of those with 
mental illness detained in prisons emerging as far back as the 1970’s 
following de-institutionalisation. Historically a number of theories have been 
proposed to explain the suggested increase in prevalence of mental health 
problems in the prison population. Theories concerning ‘criminalisation of the 
mentally i ll’ (Abramson, 1972) suggest that following de-institutionalisation 
there was an increasing trend towards criminal justice responses to mentally 
disordered behaviour. Some have argued that a process of re-
institutionalisation through imprisonment took place in the  context of a paucity 
of community services (Priebe et al., 2005). Evidence to support the 
criminalisation theory is however equivocal (Fisher et al., 2006). Other 
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theories proposed to explain the increase in those with mental illness in 
custody include the ‘psychiatricatization of criminality’ (Davis, 1992) as well as 
prevailing punitive social attitudes towards criminality (Lamb & Weinberg, 
1998) and the social construction of ‘dangerousness’ relating to mental illness 
(Link et al., 1999). Despite such theories, evidence regarding the increased 
prevalence of mental illness in prison populations is inconclusive (Lamb & 
Weinberg, 1998). In part, this is attributable to a lack of systematic high quality 
research over time, along with screening and service developments, which 
have improved the identification of mental illness in offenders. Contemporary 
literature tends to explain rates of mental illness in offender populations in 
light of complex interactions between social, legal, criminological and political 
factors (Fisher et al., 2006).  
 
Despite debate regarding whether the prevalence of mental health problems 
has increased in Western prison populations in the last half a century, there is 
consensus that prevalence of mental illness is substantially higher in 
incarcerated compared to community populations (Birmingham et al., 1996; 
Fazel & Seewald, 2012; Linehan et al., 2005; Teplin, 1994). Several studies 
concerning prevalence of mental health problems in prisoners were published 
in the 1990’s and early 2000’s producing heterogeneous prevalence 
estimates (Fazel & Seewald, 2012). Early research in a US prison identified 
33% of new receptions as having a current SMI or substance misuse disorder, 
increasing to 62% when considering lifetime prevalence (Teplin, 1994). 
Prevalence of disorders was higher in White prisoners and increased with age 
(Teplin, 1994). More recently, in a large sample of US jail detainees 14.5% 
were screened as having a current SMI (Steadman et al., 2009), while 25% 
self-reported a previously diagnosed mental health condition (Wilper et al., 
2009). Worldwide meta-analyses have identified prevalence rates of 4% for 
psychosis, 10% for major depression and 65% for personality disorders in 
male prisoners (Fazel & Seewald, 2012). Rates of comorbid substance and 
mental disorder ranged between 20 and 43% (Fazel & Seewald, 2012). Such 
findings highlight the high prevalence of mental illness in incarcerated 
populations globally.  
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In the UK, Birmingham et al. (1996) found that in a sample of 569 prisoners 
on remand 26% had one or more current SMI and only a quarter of those 
were identified by exiting screening procedures.  In a larger national survey 
the Office for National Statistics (Singleton et al.,1998) estimated that 55% of 
prisoners suffer from a neurotic disorder, 10% of prisoners exhibit psychotic 
symptoms and 65% have some form of personality disorder, with significantly 
higher rates among remanded compared to sentenced prisoners . Overall, 
90% of prisoners were found to have one or more psychiatric disorder when 
substance misuse disorders were included (Singleton et al., 1998). In 2005, 
Burgha et al. reported that the prevalence of functional psychosis in the last 
year in British prisons was 10 times higher than the community prevalence 
rate. Moving away from diagnostically based estimates, Boothby et al. (2010) 
using the GHQ-12 reported that 59% of adult male prisoners in a London local 
prison were clinically emotionally distressed. No research concerning the 
prevalence of mental health problems in British prisons seems to have been 
published in recent years, despite changes in the prison population. For 
example, the rapid increase in older prisoners (House of Commons, 2013) is 
likely to have had a significant effect: Fazel et al. (2001) reported that one in 
three older prisoners suffers from depression, with less than a fifth being 
treated with medication.  
 
Heterogeneity in estimates of prevalence of mental health disorders amongst 
prisoners arises largely from the use of divergent methodological approaches 
across studies. There is a lack of consistency between studies in how mental 
disorder is defined (Fazel & Danesh, 2002), for example some focus on SMI 
(Teplin, 1994) while others encompass a broad range of disorders (Singleton 
et al., 1998). Some utilise structured diagnostic interviews as a criterion (Fazel 
& Seewald, 2012), whilst others rely on prisoners self-report of diagnosis 
(Wilper et al., 2009) or symptoms (Boothby et al., 2010).  Temporal 
discrepancy also exists across studies in term of whether prevalence is 
estimated in terms of lifetime (Teplin, 1994) or current mental disorder 
(Birmingham et al., 1996). Definitions of current vary further, ranging from 
within the last year (Burgha et al., 2005) to last few weeks (Boothby et al., 
2010). In addition to methodological issues, cross cultural comparisons are 
INTRODUCTION 
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also compounded by differing constructions of mental illness, mental health 
service provision and legal frameworks across countries, all of which affect 
estimates of prevalence in incarcerated samples.  
 
Methodological and conceptual issues preclude precise estimates of mental 
disorders in prisoner populations. Despite this, the literature consistently cites 
prevalence rates of mental disorders and psychological distress which 
substantially exceed those found in community populations. Research 
suggests that large numbers of prisoners suffer from mental health problems, 
which co-occur with a complex array of other substance misuse, learning and 
social needs (Bradley, 2009). Developing methods of effectively screening 
and subsequently treating prisoners with mental health problems is imperative 
for promoting prisoner wellbeing, improving institutional outcomes and 
decreasing costs.  
1.3.2 Predictors of mental health problems and distress in prison 
High prevalence rates of mental health problems in prisoners have provoked 
exploration of risk factors associated with the expression of mental health 
difficulties in custody.  Adjustment to prison is thought to involve a complex 
interaction between individual and environmental factors (Clear & Sumter, 
2002; Jiang & Winfree, 2006; Steiner & Wooldredge, 2008; Wright et al., 
1991). With regard to environmental factors access to more activities, low 
levels of ‘environmental hassle’ (Cooper & Berwick, 2001) and higher levels of 
perceived freedom and safety have been correlated with lower levels of 
distress in custody (Wright et al., 1991). Sentencing factors have also been 
cited as risk factors for mental health problems in prison, including being on 
remand or unsentenced (OHRN, 2010) and having a charge of homicide 
(Birmingham et al., 2000). 
 
In terms of individual factors, a history of self-harm, previous psychiatric 
service contact and treatment (Birmingham et al., 2000; Grubin et al., 2002), 
substance misuse (DiCataldo et al., 1995; Greenberg & Rosenheck, 2008; 
McNeil et al., 2005) and homelessness (Greenberg & Rosenheck, 2008; 
McNeil et al., 2005) are strongly associated with higher rates of mental health 
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problems in prison. Additionally, in a small-scale retrospective cross sectional 
study Hochstelter et al. (2004) reported that low self-control, race (being 
white) and previous trauma all directly predicted distress in prison. Mixed 
findings have also been reported from small scale studies with regard to the 
role of social support in predicting mental health problems in prison. Some 
studies have cited a lack of support outside of prison as a risk factor for 
distress (Cooper & Berwick, 2001), while others have reported having support 
such as a spouse increased distress in custody (Linquist, 2000). Overall, a 
number of environmental and individual factors interact in complex ways to 
predict individual adjustment to the prison environment. However, the 
interplay between risk factors is poorly understood and existing research is 
patchy with little exploration of current situational and personal risk factors. 
Research has however identified a number of consistent historic individual 
factors that predict mental health problems in custody which have been 
helpfully utilized in screening processes.  
1.3.3 The effects of imprisonment on mental health 
Exploration of risk factors concerning those presenting with mental health 
problems in prison has also led to debate regarding the effect of incarceration 
itself on mental health. Incarceration is typically considered a stressful 
experience which can increase distress amongst a population who typically 
have already experienced a constellation of hardships (Hochstetler et al., 
2004). Negative effects of incarceration on mental hea lth have been 
delineated (Gibbs, 1991; Haney, 2001; Linquist & Linquist, 1997), although 
there is great variation in prisoners’ accounts of custody and its psychological 
effects (Hemmens & Marquart, 1999).  Specifically, prison overcrowding has 
been associated with psychological distress (Evans, 2003; Werner & Keys, 
1988). Nurse et al ’s. (2003) qualitative research in UK prisons revealed five 
factors which are detrimental to mental health in prison: isolation, drug 
misuse, poor relations with staff, bullying by other prisoners and staff and lack 
of family contact. Psychiatric symptoms may exacerbate such factors since 
they increase risk of segregation, victimization and disciplinary sanctions and 
decrease opportunities to access activities thus increasing risk of isolation 
(DiCataldo et al., 1995). Fellner (2006) and others (Andersen et al., 2003; 
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Haney, 2003) have also highlighted how isolation resulting from segregation 
can be particularly detrimental to prisoners with mental health problems, and 
can lead to a cycle of emergency treatment and re-segregation. Despite there 
being limited research directly concerning the impact of imprisonment on 
individuals with mental health problems, prisons are often deemed ‘anti -
therapeutic’ environments (OHRN, 2010; Scott, 2004). 
Research has however demonstrated that imprisonment does not have a 
universally detrimental impact on mental health (Botna & Gendreau, 1990), 
even amongst those with pre-existing mental health problems (Andersen et 
al., 2003; Blaauw et al., 2007; Taylor at al., 2010).  In a prospective cohort 
study of 3097 prisoners received into British prisons Hassan et al. (2011) 
found that psychiatric symptoms did not deteriorate following two months of 
incarceration in both those with and without existing mental illnesses. Indeed, 
some studies have reported improvements in mental health following 
incarceration (Andersen et al., 2000; 2003; Taylor at al., 2010). Improvements 
in symptoms are typically attributed to increased structure, decreased 
exposure to substances, treatment of withdrawal symptoms, improved 
nutrition and removal of external stressors (Andersen et al., 2003; Blaauw et 
al., 2007; Hassan et al., 2011). These studies have however predominantly 
focused on the early stages of imprisonment, all with relatively short follow up 
periods of three months or less and limited controls for pre-existing 
characteristics. Overall, the effects of imprisonment on mental health are 
difficult to demonstrate and poorly understood since inmates enter prison with 
differing characteristics, many of which are often existing risk factors for poor 
mental health outcomes (Fazel & Lubbe, 2005; Hochstetler et al., 2004). 
Nevertheless, screening offers the opportunity to identify those in distress in 
order to target interventions, which may in turn ameliorate the potential of 
incarceration exacerbating symptoms.  
1.3.4 Systemic impact of mental health difficulties in prison establishments 
Failure to appropriately identify and support prisoners with mental health 
problems has not only a detrimental effect on individuals, but also a significant 
systemic impact on establishments with significant cost implications across 
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public services (McCrone et al., 2008). Undetected and untreated mental 
health problems amongst prisoners have been correlated to increased risk of 
self-harm and suicide, disciplinary infringements and violence as well as risk 
of victimisation and reoffending (Martin et al., 2013). Such systemic 
implications are discussed in detail in the following sections.  
 
1.3.5 Self-harm  
Self-harm, defined as any act of self-poisoning or self-injury carried out by an 
individual, irrespective of motivation (NICE, 2011b), has increased amongst 
male prisoners in recent years, with the highest numbers outside the female 
estate being seen in male category B local prisons (Hawtton et al., 2014; 
Ministry of Justice, 2014b). Hawtton et al ’s. (2014) case controlled longitudinal 
study across England and Wales’ prison estate estimated that between five 
and six per cent of male prisoners self-harm, with repetition of self-harm 
common. This compares to just 0.6% of men in the community self-harming in 
the last year (Bebbington et al., 2010). For male offenders, being younger, 
white, being sentenced, serving a life sentence, being in a high-secure prison 
(Hawtton et al., 2014), having a diagnosis of personality disorder (Hillbrand et 
al., 1994), hopelessness (Grey et al., 2003) and anger (Humber et al., 2013)  
have all been associated with increased incidence of self -harm. In terms of 
lethality, suicidal intent, suicidal ideation and depression in prisoners have 
been correlated with more lethal self-injurious behaviours, whereas 
psychopathy has been correlated with less lethal acts of self-harm (Lohner & 
Konrad, 2006). Studies concerning risk factors for self-injurious behaviour in 
custody are, however, limited, contradictory and confounded by significant 
divergences in operational definitions of self-injurious behaviour across 
studies (Lohner & Konrad, 2006). Furthermore, studies concerning self-harm 
typically rely on retrospective data which depends upon the accurate 
identification and recording of self-harm incidents by staff leaving significant 
room for under-detection (Hawton et al., 2014).  Nevertheless, research has 
linked self-harm to a number of psychiatric disorders and a history of self-
harm has been found to substantially increase the risk of suicide in custody 
(Fazel et al., 2008; Owens et al., 2002). As such mental health screening is 
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an important element supporting effective management and treatment of self-
harm.  
1.3.6 Suicide 
There has been a substantial increase in self-inflicted deaths in custody in 
England and Wales in recent years, with 75 self-inflicted deaths in custody in 
2013 (Ministry of Justice, 2014b). Rates of suicide have been shown to be five 
times higher within male prison populations compared to their community 
comparators (Fazel et al., 2005). Likelihood of death by suicide in men 
recently released from prison is also eight times higher compared to their 
general population counterparts (Pratt et al., 2006).  
 
A number of risk factors for suicide and suicidal behaviour in prison have 
been identified. Prison based variables in terms of previous spells in prison, 
being in custody for less than 30 days, being in their current prison for less 
than 30 days, serving a life sentence, being unsentenced, single cell 
accommodation and being bullied in prison have been associated with near 
lethal or lethal suicide attempts (Fazel et al., 2008; Fruehwald et al., 2004; 
Rivlin et al., 2010; Rivlin et al., 2013). Psychiatric disorders have been 
consistently related to suicide (Cavanagh et al., 2003). In prisoners, 
psychiatric disorders - particularly psychosis, neurosis and drug dependence - 
are highly related to suicidal thoughts and to both lifetime suicide attempts 
and attempts in the last year (Jenkins et al., 2005; Rivlin et al., 2010; Shaw et 
al., 2004). Suicidal thoughts and attempts in prisoners, as in the community 
(Meltzer et al., 2002) are also correlated to social factors including lack of 
social support, poor education and previous adversity such as being in care 
(Jenkins et al., 2005; Rivlin et al., 2010; 2013). Risk of successful suicide is 
associated with self-harm (especially amongst older prisoners and those who 
repeatedly seriously self-harm) and previous suicidal behaviour in prisoners 
(Fruehwald et al., 2004; Hawtton et al., 2014). Clearly, mental health 
problems and self-harm, along with other prison based and social risk factors, 
contribute to male prisoners’ increased risk of suicide.  
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Despite research consistently identifying a number of risk factors for suicide in 
prisoners, studies relating to suicide are confounded by a number of 
methodological limitations. For obvious ethical reasons and logistical 
constraints due to the low overall incidence of suicide, many studies 
concerning suicide are retrospective in design (Fazel et al., 2008; Fruehwald 
et al., 2004). As such, data is often incomplete or not available particularly 
surrounding dynamic clinical variables (Fazel et al., 2008). Research on 
suicide in prisons is typically dependent on prison reporting systems, where 
some variables like self-harm are likely to be underreported (Hawton et al., 
2014). Some studies have overcome this by focusing on near lethal attempts 
(Rivlin et al., 2010; 2013), although such studies still depend on participants’ 
retrospective recall to a time of acute stress. With regard to studies 
concerning the relationship between psychiatric disorder and suicide, variation 
exists in definitions and measurement of psychiatric disorder. Furthermore, 
due to the low incidence of suicide and lack of available data, studies are 
often unable to explore variation within risk factors - for example, whether 
specific diagnoses are linked to increased risk of suicide. Despite such 
limitations research has consistently found significant relationships between 
mental ill health, suicide and self-harm in prisoners. Consequently, quickly 
identifying and supporting prisoners with mental health problems is vital to 
reduce the risk of self-harm and suicide in prions.  
 
1.3.7 Violence and disciplinary infringements 
Prisoners with untreated mental health problems may not only constitute a 
risk to themselves, but also to others and the prison environment. Historically, 
research has produced mixed results regarding the association between 
mental health problems and violence (Elbogen & Johnson, 2009; Silver et al., 
2008; Steadman et al., 1998). Research specifically with prisoners has also 
failed to consistently find significant linear associations between mental illness 
and institutional violence (Adams, 1983; Torch & Adams, 1986; DiCataldo et 
al., 1995; Ditton, 1999; McCorkle, 1995). For example DiCataldo et al. (1995) 
US study of 514 maximum-security prisoner found that prisoners who 
screened positively for a SMI on the Referral Decision Scale (RDS) were 
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significantly more likely to be found with a weapon in their possession and 
those with schizophrenia had significantly more recorded incidents in their first 
90 days of incarceration. However, there was no difference in rates of 
incidents during later time periods. Additionally, McReynolds & Wasserman 
(2008) found that incarcerated youths with psychiatric disorders were less 
likely to have disciplinary infractions than their counterparts without psychiatric 
disorders. Mixed results are propagated in part by methodological issues 
surrounding inconsistent definitions and measurement of mental illness, 
reliance on self-report, the American centric samples and poor controlling for 
confounding variables (e.g. DiCataldo et al., 1995). Furthermore, mental 
illness and violence share many of the same risk factors  (Aneshenesel, 1992; 
Felson et al., 2012), which makes it difficult to distinguish causal from 
spurious finding and potentially contributes to mixed findings.  
Today there is a growing body of research indicating that untreated mental 
health problems with co-morbid substance misuse increase risk of violence in 
community settings (Swartz et al., 1998). Replicating patterns identified in 
community samples, prisoners with a dual diagnosis are more at risk of being 
both perpetrators and victims of assaults (Wood & Buttaro, 2013). Research 
has also begun to uncover a more complex relationship between mental 
health and violence in prisoners. Specifically paranoid thinking, psychosis and 
depression have been identified as predictors of aggressive and non-
aggressive offending in custody, whereas anxiety disorders are not (Felson et 
al., 2012). Furthermore, Walters (2011) found that ‘criminal thinking’ 
significantly mediated the relationship between major mental illness and 
physical aggression in US prisoners, although mental illness was not formally 
assessed.  
 
This more recent, if relatively small, body of evidence suggests that some 
mental health problems, particularly if undetected and comorbid with 
substance misuse (Fellner, 2006), can increase the risk of violence. However, 
the relationship between mental illness and violent and non-violent 
disciplinary infractions in custody is complex with mediating systemic and 
individual factors at play. Some instances of violence and disciplinary 
INTRODUCTION 
14 
problems may be symptomatic of an underlying mental health problem 
(Adams, 1986; Grey et al., 2003). Prison disciplinary officers are often poorly 
trained to distinguish between inmates ‘acting out’ and the behavioural 
manifestations of mental illness, which are frequently inappropriately dealt 
with via disciplinary mechanisms (Fellner, 2006). Poor training and a 
reluctance to consider mental health considerations in disciplinary hearings 
may contribute to high levels of disciplinary actions amongst mentally ill 
prisoners (Fellner, 2006). Screening can thus offer an opportunity for early 
identification and intervention of those with mental health problems to reduce 
their risk of subsequent violence (for some groups) and disciplinary 
infringements, which place a safety and resource burden on prisons.  
1.3.8 Victimisation  
Prisoners with mental health problems may be at increased risk of displaying 
violent behaviour and disciplinary infringements, but are also more likely be 
victimized in custody - like their counterparts in the community (Goodman et 
al., 2001; Maniglio, 2009). Unusual behaviours amongst prisoners with mental 
illness may irritate other prisoners or make them appear easy targets for 
exploitation increasing their risk of victimisation and bullying (Blaauw et al., 
2001; Olgoff et al., 1994). Wolff et al. (2007) found that six month self-
reported prevalence rates of sexual assault by other inmates or staff were 
substantially higher among mentally ill as compared to non-mentally ill 
prisoners.  Furthermore, prisoners with dual diagnosis and a history of 
childhood physical or sexual assault have been found to be at increased risk 
of physical and sexual abuse in prison (Wolff & Shin, 2009). In turn, 
victimisation in itself has also been found to predict PTSD and depressive 
symptoms in prisoners (Hochstetler et al., 2004). Such studies often however 
fail to control for confounding variables such as perpetration of violence, 
which can in turn increase risk of victimization (Wood & Buttaro, 2013). 
Accurate identification of prisoners with mental health problems may aid 
appropriate location of vulnerable individuals thus potentially reducing the risk 
of victimisation (Nicholls et al., 2005).  
INTRODUCTION 
15 
1.3.9 Reoffending 
Untreated mental health problems may not only present difficulties in custody 
but may also impede successful rehabilitation. Substantial research has 
focused on demographic and criminogenic predictors of reoffending, however 
there is scant research concerning psychiatric determinates of reoffending 
(Grann et al., 2008).  
 
Research to date has reported mixed findings with regard to reoffending 
amongst ex-prisoners with mental health problems. Some studies have 
reported higher rates of reconviction amongst those with a SMI compared to 
controls without a SMI (Silver et al., 1989), while others have found no 
significant difference in reconviction rates (Feder, 1991; Lovell et al., 2002). 
More recently, in a longitudinal study of nearly 80,000 US prisoners, 
Baillargeon et al. (2009) found that prisoners with serious mental illness were 
significantly more likely to have multiple incarcerations  over the six year follow 
up period. As with many studies regarding reconviction, conflicting findings, 
variations in follow up periods and definitions of reoffending (for example self-
reported reoffending and recorded reconviction) (Ministry of Justice, 2015b) 
make drawing conclusions from this small body of studies difficult. 
Nevertheless, there is consensus that untreated mental illness can 
significantly impede ex-prisoners community reintegration, which may 
contribute to reoffending (Baillargeon et al., 2010; Birmingham, 1999). 
Identification of prisoners with mental health needs in prisons allows for 
continuity of care arrangements to be put in place to support prisoners with 
the transition between custody and community and potentially ameliorate their 
risk of reoffending (Birmingham, 1999). 
1.3.10 Mental health services in prisons 
Historically, health care provision within prisons has been heavily criticised 
with prisoners’ complex mental health needs and risk issues concerning self –
harm and suicide thought to be inadequately met  (Gunn et al., 1991; HMIP, 
1996; Hughes, 2000; Sim, 1994). Recent years have, however, seen a policy 
imperative toward tacking health inequality, including a drive toward achieving 
equivalence of mental and physical health care in custody, with prisoners 
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being entitled to the same range and quality of services as available in the 
community (DoH & HMPS, 2001). In line with this, responsibility for planning 
and commissioning health services in prisons was transferred from the Prison 
Service to the NHS in 2006. 
 
Prior to this, prisoners with mental health needs were treated by poorly trained 
health care officers, prison primary care services, general practitioners and 
health care units in prisons (OHRN, 2010; Reed, 2003). At the turn of the 
century, work had already begun to improve specialist mental health care for 
prisoners, with emphasis on a whole prison approach to meeting the needs of 
those with mental health problems (DoH & HMPS, 2001). Changing the 
Outlook saw the introduction of mental health in-reach teams (MHIRT) in 
prisons offering specialist wing-based services to meet the needs of and 
divert prisoners with severe and enduring mental illness (DoH & HMPS, 
2001). MHIRTs aimed to mirror the Community Mental Health Team (CMHT) 
model, despite equivocal outcomes for the CMHT model in community 
settings (Burns, 2001; Simmonds et al., 2001; Tyrer et al., 2003). Although 
little evaluation of prison MHIRTs has been conducted (OHRN, 2010), 
research that exists suggests they had a beneficial impact in terms of 
improving communication, waiting times, treatment and decreasing stigma 
and self-harm (Armitage et al., 2003; Brooker et al., 2005). However, MHIRTs 
were found to be treating a broad range of mental health problems including 
common mental health problems, with little face-to-face intervention and 
dealing with a high incidence of self-harm, with many prisoners with SMI still 
not being identified or accepted onto in-reach caseloads (Brooker et al., 2005; 
Meiklejohn et al., 2004; OHRN, 2009; Steel et al., 2007). As such, significant 
numbers of prisoners with mental health needs continue to remain 
unidentified and untreated presenting both ethical and risk issues.  
 
Ameliorating some responsibility for suicide prevention and self-harm from 
MHIRTs, in 2007 Assessment, Care in Custody and Teamwork (ACCT) 
procedures were introduced in English and Welsh prisons. ACCT is a multi-
disciplinary approach to suicide prevention involving prison officers, other 
agencies and health care taking joint responsibility for caring for those at risk 
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to themselves. At the same time, in the community 2007 saw the large-scale 
announcement of the Improving Access to Psychological Therapies (IAPT) 
initiative for treating depression and anxiety in England (Department of 
Health, 2008). In 2009 the first IAPT Offenders Positive Practice Guidance 
was published (and updated in 2013) outlining the potential benefits and 
challenges of delivering IAPT services to offenders, including those in English 
prisons (NHS England, 2009; 2013). The guidance reflected 
recommendations from across reports, which whilst highlighting the 
considerable progress made in secondary care prison mental health, 
stipulated the need for the development of robust models of primary mental 
health service in prisons in order to meet the needs of those with common 
mental health problems (Appleby, 2010; Bradley, 2009; HMIP, 2007; OHRN, 
2009; OHRN, 2010).  
 
In Wales, the Mental Health Measure 2010 similarly legislated to provide 
expanded primary care services for common mental health problems 
including psychological therapies for those in the community and custody 
(Welsh Government, 2012a; Welsh Government 2012b). The later mental 
health needs assessment (Little, 2013) across the Welsh prison estate, 
however, identified patchy implementation with a lack of primary care mental 
health provision and interventions. Drawing on Little’s (2013) findings, the 
Policy Implementation Guidance (PIG): Mental Health Services for Prisoners 
(Welsh Government, 2014) now specifies as minimum requirements for 
primary care: comprehensive assessment, short term interventions, provision 
of information and support to prisoners and other workers as well as co -
ordination of onward referral where appropriate. Although largely consistent 
with the previous MHIRT remit, the PIG also outlines minimum requirements 
for secondary care in terms of: specialist assessment, care-coordination, 
provision of evidence based interventions for those with severe and enduring 
mental-health problems and responsibility for urgent assessment and transfer 
of prisoners who may require admission under the Mental Health Act. The 
PIG thus aims to address the diverse needs of those with low-level common 
mental health problems, as well as those with more severe and chronic 
presentations. 
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At both of the prisons sampled, mental health care pathways reflect a stepped 
care model including primary care mental health provision and MHIRT 
secondary provision aimed at treating a range of needs. Primary mental 
health teams typically treat lower level needs, have multiple points of access 
in line with national guidance (NICE, 2011a) and act as gatekeepers to the 
MHIRTs. Gauging the severity of mental health need is imperative to offering 
evidence-based interventions through the appropriate step of the pathway. 
Structured tools support an assessment of severity of need, with clinical 
guidance recommending specific tools for differing presentations (NICE, 
2011a). Research has suggested that structured tools offer a more accurate 
assessment of severity of disorders than clinical judgment which has been 
found to be unreliable (Kendrick et al., 2005). Use of systematic screening 
tools in primary care mental health contexts has also been linked to improved 
clinical outcomes, for example reduced depressive symptoms (Bower et al., 
2006). However, differing screening tools can produce divergent severity 
ratings and consequent referral rates as well as failing to account for broader 
bio-psychosocial factors which may impact severity of symptoms. As such 
applying rigid protocols based on screening scores alone is not recommended 
(Cameron et al., 2008). However, screening to support clinical differentiation 
between common and severe mental health problems has the potential to 
support existing care pathways structured around the Mental Health measure.  
1.3.11 Mental health screening in prisons  
Underlying the concept of screening is the assumption that early detection of 
a condition will improve clinical outcome. Martin et al. (2016) highlights that 
screening has the potential to be beneficial where there are high prevalence 
rates and low prior detection rates. However, when prevalence rates are low 
screening may be ineffective, if not harmful (Martin et al., 2016).  The high 
prevalence rate of mental health problems in prisoners, poor prior detection 
and the multiple negative outcomes of undetected mental health problems in 
prisoners previously outlined highlights the conceptual relevance of screening 
with this population. Wilson & Junger’s (1968) classical screening criteria cite 
that screening is appropriate when: the condition is an important health 
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problem, there is an accepted treatment, facilities for diagnosis and treatment 
are available, there are recognisable early symptoms, there is suitable testing 
that is acceptable to the population, the development of the condition is 
adequately understood, there is a policy on who to treat as patients, the cost 
of case finding is economically balanced and case-finding is an on-going 
process. Prevalence data, the significant impact of mental health problems in 
prisons, their associated cost burden and the availabi lity of prison based 
mental health services suggest that prisoner mental health conforms to 
Wilson and Junger’s (1968) criteria for appropriate screening.  
 
Despite mental health screening for prisoners rationally fitting with most 
screening principles, there are also a number of conceptual issues in relation 
to mental health screening that need to be considered. Firstly, in screening 
there is an assumption that there are early or hidden symptoms that can be 
detected. With physical health screening such as for cancer there are clear 
symptomatic biomarkers that can be identified; however, with regard to mental 
health there is no established ‘latent’ phase and diagnosis is dependent on 
the presence of subjective symptoms. Secondly, screening requires a suitable 
test. Whilst physical health tests typically assess an independent objective 
marker of disease (e.g. blood sugar levels in diabetes), mental health 
diagnoses are dependent on the testing of the presence of the subjective 
symptoms that form arbitrary diagnostic categories. As such, although 
psychometric tests are well established in the assessment of mental health, 
their subjectivity brings into question their suitability. Finally, there is little 
evidence concerning whether mental health screening is economically and 
clinically effective or not (Richardson et al., 2015). Despite these conceptual 
issues, practically screening affords the opportunity to sift through large 
numbers of individuals with minimal resources to identify a subset of 
individuals who may have a mental health problem and offer further 
assessment and treatment. However, screening tools have a short shelf life 
(Benedek et al., 2009) and historically prison mental health screening tools 
have not been frequently updated.  
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1.3.12 The development of mental health screening in prisons 
In the UK routine health screening of new prisoners has been carried out 
since the passing of the Prisons Act 1886. Traditionally this involved a 
medical officer and subsequently a doctor reviewing each prisoner received 
into custody with minimal standardisation in approach (Birmingham et al., 
1996; 1997). The utility and effectiveness of this practice was, however, 
brought into question, with research revealing that traditional reception 
screening processes resulted in substantial duplication, whilst still failing to 
identify three quarters of prisoners with severe mental health disorders 
(Birmingham et al., 1997; 2000).  As such, screening processes were 
subsequently reviewed and a standardised approach implemented.  
1.3.13 Current prison health screening procedures in England and Wales 
Reception-screening procedures in English and Welsh prisons were reviewed 
and an updated process was piloted and rolled out across the estate at the 
turn of the century (Grubin et al., 1999; 2002; HM Prison Service, 2006; 
Ministry of Justice, 2011). The new approach involves an initial standardised 
triage screening for immediate physical health, mental health, substance 
misuse and risk needs within 24 hours of reception, followed by a general 
health assessment within a week of reception by an appropriately trained 
professional (Grubin et al., 2001).  In practice however, there is substantial 
variation across establishments in the implementation of standardised 
processes (Lewis & Meek, 2013; OHRN, 2008). An evaluation of the reception 
screening process revealed that staff generally perceived the current 
standardised tool to be least effective for identifying risk of suicide, self-harm 
and mental health problems (OHRN, 2008). Specifically, reliance on historic 
indicators of mental health problems rather than a focus on here and now 
presentation was raised as a concern (OHRN, 2008). Such concerns are not 
surprising given the disparity between historic emphasis in the current 
screening process and the current policy emphasis on treating presenting 
problems with least invasive most effective intervention first (NICE, 2011a). 
 
In Wales it has been noted that, while initial assessments are relatively 
embedded, more comprehensive secondary assessment of mental health 
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requires development (Little, 2013). Furthermore, the National Service Model 
for primary care mental health now stipulates the need for eligible 
practitioners to undertake mental health assessments3 (Welsh Government, 
2011). Consequently, existing mental health screening procedures and tools 
in prisons have fai led to keep abreast of service developments. Despite this, 
the reception health screening process has been established as integral to the 
identification of prisoners with mental health problems entering custody 
(Birmingham et al., 1997; Grubin et al., 2001; OHRN, 2010; Watson et al., 
2004). Furthermore, current policy advocates improving screening processes, 
including consistent unified use of structured assessment tools in screening 
procedures (Welsh Government, 2014). 
1.3.14 Benefits of mental health screening in prisons  
Prisoners are typically received into custody with a complex array of health 
needs (Bradley, 2009). Despite high levels of need, offenders frequently do 
not access health services in the community (Harty et al., 2003; DoH, 2002), 
yet make extensive use of health services in prison (Feron et al., 2005; 
Marshall et al., 2001). Marshall et al. (2001) reported that male British 
prisoners consulted the doctor three times more frequently and other health 
care professionals seventy seven times more frequently than their community 
comparators. As such health screening in prison offers an invaluable 
opportunity to identify and subsequently treat offenders unmet physical and 
mental health needs.  
 
From an institutional perspective, screening at point of reception offers the 
first opportunity to detect those with mental health problems who may be at 
elevated risk of self-harm, suicide and indiscipline if left unidentified and 
untreated (Felson et al., 2012; Grey et al., 2003; Hawtton et al., 2014). 
Furthermore, screening allows for identification of those with less severe 
mental health problems, but who may have significant difficulty adjusting to 
prison and thus be at elevated risk of self-harm and suicide early in custody 
                                                 
3 Eligible practitioners are defined as: a qualified/registered social worker, a level 1 or 2 RMN 
or learning disability nurse, a registered occupational therapist, a registered practitioner 
psychologist or a registered medical practitioner (Welsh Government, 2011).   
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(Dooley et al, 1990; Paton & Borrill, 2004; Slade & Edelman, 2014; Topp, 
1979).  
 
Screening is also vital to ensure continuity of care between community and 
custody. Screening allows for the identification of individuals who may already 
be receiving mental health services and treatment in the community and 
require on-going input in custody to maintain their wellbeing (OHRN, 2008). In 
the most severe cases, screening offers the opportunity to identify those who 
require diversion out of the criminal justice system into mental health facilities. 
Once in residence on prison landings prisoners with mental health problems 
are less likely to come to the attention of services and those who are the most 
unwell may be the least likely to seek out help (Meiklejohn et al., 2004). 
Indeed, whether symptoms were identified at reception has been identified as 
a significant predictor of subsequent access to mental health treatment in 
custody (Teplin, 1990).   
 
One way in which attempts to improve screening can be made is through the 
use of structured tools (Watson et al., 2004). Use of structured tools increases 
sensitivity of screening processes by linking questions asked in practice to 
predicators of mental health problems determined by research. Structured 
tools also decrease discrepancy in assessment approach and accuracy of 
identification between and within professionals of differing levels of 
competence. Greehalgh et al. (2005) has proposed that as well as improving 
detection, use of patient reported outcome measures can impact on patient 
treatment by eliciting information which can lead to the development of shared 
goals, increase patient adherence and clinicians appropriate targeting and 
monitoring of interventions. As such the on-going use of structured screening 
tools has the potential to improve both detection and treatment outcomes for 
patients.  
1.3.15 Problems with screening in prisons 
Despite the potential benefits of screening for mental health problems on 
entry to prisons, screening cannot be assumed to be unanimously beneficial. 
There is no evidence to demonstrate under what conditions screening 
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improves outcomes compared to current practice (Martin et al., 2013). In the 
worst case, screening could be harmful in that it may take up considerable 
resource, which may be redirected away from treatment. Without effective 
triage screening could also result in inappropriate treatment of people who are 
not ill through false positives. Martin et al. (2016) argue screening is likely to 
be ineffective in populations where there are low prevalence and prior 
detection rates, as few new cases are identified but the false positive rate will 
be high. Conversely, in populations with high prevalence rates and low prior 
detection rates (such as prisons), screening is likely to be effective as there 
are high numbers of cases to detect and improved specificity can reduce false 
positives. However, ultimately screening is only likely to be effective in terms 
of improving outcomes if coupled with available and effective interventions for 
those identified.  
 
 Screening within prisons also presents difficulties in terms of psychometric 
validity. . Being admitted to prison in itself is a departure from normality which 
is likely to be associated with increased distress for most individuals 
(Andersen et al., 2002; Hochstetler et al., 2004). Prisoners often enter prison 
with high levels of anxiety surrounding their legal, familial, financial, 
accommodation and parenting situation, as well as emotions such as guilt, 
shame and anger associated with their offending and hopelessness 
associated with being imprisoned (Dhami et al., 2007; Pratt et al., 2015). 
Additionally, individuals entering prison often present with a multitude of 
interrelated problems. For example, overlapping behavioural presentations 
associated with withdrawal from substances and mental health problems can 
create confusion and elevate scores on screening tools (Steadman, 2005). 
Low levels of literacy and poor communication ski lls can also make 
assessment difficult (Anthony & McFadyen, 2005). Consequently, screening 
for underlying mental health problems is affected by substantial confounding 
variables and situational stressors.  As such the validity of many of the 
approaches and tools utilised in community settings cannot be assumed in the 
prison context (Martin et al. 2013).  
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Many psychometric tools are not well suited to the prison environment. 
Prisons receive high numbers of individuals daily and many tasks in addition 
to health assessments must be completed at reception (Ministry of Justice, 
2011). Assessment must thus be brief; many existing screening tools (for 
example the SCL-90 R and the Brief Symptom Inventory) are too lengthy for 
this high churn environment. Many of the tools used in the community also 
require administration by a trained mental health professional, of which there 
is a paucity in prisons, as well as requiring requisite reading skills which many 
people entering prison do not possess (Little, 2013; Teplin & Swartz, 1989).  A 
further problem in terms of language is the use of terms within tools that have 
different nuances within offender populations, for example ‘guilt’ which can 
result in over-identification with certain items amongst prisoners (Hewitt et al., 
2011). As such the validity of tools considered reliable in the community 
cannot be assumed with prison populations.  
 
Furthermore, problems of simulation or malingering and dissimulation 
generally associated with psychometric tests may be particularly salient in 
prison populations (Anderson et al., 2002). Prisoners may be motivated to 
feign symptoms in order to acquire medication to self-medicate or use as 
currency within the prison (Bowen et al., 2009; OHRN, 2010). Individuals may 
also seek to simulate or dissimulate symptoms in order to influence their legal 
or financial situation for example parole, risk classification and compensation 
claims (Higginson, 2005; Rogers, 2008). However, there is substantial 
consistency in the level of distress reported by prisoners across studies, 
which suggests prisoners’ self-report of symptoms on the whole are likely to 
be truthful (Anthony & Mc Fadyen, 2005).  
 
The complexity of prisoners’ presentations as well as problems with 
psychometric tools can result in high levels of false positives or over 
identification. High false positive rates place a resource burden on already 
stretched services and have been cited as a potential drawback of prison 
based screening tools (Brooker et al., 2009; Ford, 2007; Martin et al., 2013). 
However, non-treatment resulting from false negatives is also costly in the 
long term (Steadman et al., 2005). When there are multiple stages to the 
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assessment process it has been suggested that it may be cost effective to 
initially prioritise sensitivity, whilst specificity can be emphasised at a later 
stage (Evans et al., 2010; Martin et al., 2013; Richardson et al., 2015). 
 
A further issue concerning false positives is the potential negative impact this 
may have on individual prisoner’s perception of themselves as well as staff’s 
perception of prisoners (Martins et al., 2016). The issue of stigma however 
also applies to true positive cases. Stigmatisation (of oneself or by others) 
arising from being identified with mental health needs may affect perceptions 
of ability to cope, which in turn could affect individuals behaviour or how staff 
interact with them. Despite these difficulties, there is substantial evidence to 
support the use of standardised assessment procedures incorporating 
validated assessment instruments in prison screening processes (Watson et 
al., 2004: Birmingham, et al., 2000; Grubin et al., 2002; Teplin & Swartz, 
1989). The following section presents the rational for using psychometric tools 
in prison mental health screening and outlines the strengths and weaknesses 
of two possible screening tools the GHQ-12 and CORE-10.  
1.3.16 Psychometric screening tools  
Psychometric tools assume that there are stable underlying characteristics 
(e.g. anxiety, depression, distress) that exist in everyone to varying degrees 
and can be assessed by measuring a range of items related to the underlying 
characteristic (e.g. behaviours, thoughts). As such scores on particular 
characteristics are standardised so that comparison can be made against a 
normative population in order to assess abnormal variation from the mean. 
The rationale for using psychometrics in screening for probable mental health 
problems is that valid tools with identified cut off points that signify abnormally 
high symptoms or distress can be used to improve the accuracy of predicti ng 
or identifying those with mental health problems. Predictive accuracy is, 
however, affected by the base rate of conditions in the population (in this case 
the prevalence of mental health problems). Improvement in predictive 
accuracy is greatest when the base rate is close to 50%: when base rates are 
extreme, improvement in predictive accuracy of a test can be negligible. As 
such, psychometric tools need to be validated within the population in which 
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they will be used. The base rate of mental health problems is lower amongst 
community populations as compared to prison populations, therefore the 
predictive accuracy of tools validated in the community will not be the same 
with prison populations. It is therefore imperative to validate possible mental 
health screening tools for prisoners amongst prisoners. Reports on base rates 
of probable mental health problems in male prisoners as measured by global 
self-report measures of psychiatric morbidity like the GHQ-12 have cited base 
rates of between 33% (Hassan et al., 2011) and 59% (Boothby et al., 2010), 
suggesting the non-extreme base rate will allow for validation to substantially 
improve tools’ predictive accuracy amongst prisoners.  
 
A range of psychometric tools are currently used for assessing anxiety and 
depression in prisoners, although the degree of use is variable across prisons 
(Little, 2013). Despite such tools being used in prisons, particularly within 
primary care mental health services (Adamson et al., 2015; Cox et al., 2015) 
many (including the PHQ9 and GHQ7) have not been validated for use within 
forensic or prison populations (Fizpatrick et al., 2010). Some generic tools 
which have been tested in prison populations, for example the BDI, have been 
found to have questionable construct and discriminant validity within this 
population (Boothby et al., 1999; Richter et al., 1991).  As such, the tools 
being utilised currently are not necessari ly providing clinically reliable data as 
they do in community populations. Their predictive accuracy is not known, 
they do not assess distress globally, and the breadth of tools used prevents 
comparison across prisons.  
1.3.17 General Health Questionnaire (GHQ) 
One tool, which assesses psychiatric morbidity more generally, is widely used 
within community primary care settings and has been validated within prisoner 
samples is the GHQ. The GHQ has been identified as the most widely used 
generic measure to assess depression in offenders and has been found to 
have relatively good reliability, sensitivity and specificity and discriminatory 
power (Boothby et al., 2010; Harding & Zimmerman, 1989; Hewitt et al., 2011; 
Smith & Boorland, 1999). This research suggests the GHQ may be a useful 
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and reliable tool for identifying common and severe mental health problems in 
prisoner populations.  
 
The GHQ is not however without its limitations with this population. Andersen 
(2003) concluded that the GHQ’s overall performance as a screening tool was 
poor and noted that some items seemed absurd for a prison population. The 
GHQ focuses on deviation from normal functioning. Arguably, entry to prison 
is a departure from normality in itself, therefore scores on the GHQ will be 
higher for prisoner and many of the items will be less meaningful as prisoners 
by definition will have experienced change in their day to day activities and 
potential functioning. Hassan et al. (2011) also notes that the GHQ is subject 
to retest effects when re-administered over a short time period, and therefore 
may not be reliable for measuring adjustment or intervention outcome. 
Furthermore, the GHQ-12 items primari ly focus on low mood and functioning 
without assessing psychotic symptoms or risk. Despite these problems, the 
GHQ-12 has been included in the current study for comparative purposes as it 
is probably the most widely validated brief measure of non-specific psychiatric 
distress in prisoner populations (Boothby et al., 2010). 
1.3.18 Core Outcomes In Routine Evaluation (CORE) 
The battery of CORE measures was developed in response to increasing 
demand on psychotherapeutic services for outcome measurement alongside 
the dearth of clinically usable measures available. Although many outcome 
measures were available at the time of the CORE development, many were 
designed for research purposes and thus prioritised theoretical constructs and 
fidelity over clinical relevance and utility in term of length, readability, 
referential normative data, generalizability and cost (Barkham et al., 2010). 
The original 34-item CORE-OM was thus developed as a clinically relevant 
global assessment and outcome measure which could be followed by problem 
specific measures. It was purported to tap four key domains consisting of 
related sub domains. These were subjective wellbeing, problems (including 
the subdomains anxiety, depression, physical and trauma), functioning 
(including the subdomains of general, close relationships and social 
relationships) and risk (including to self and others). Subsequent factorial 
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analysis has failed to consistently support this factor structure (Bedford et al., 
2010; Evans et al., 2002; Lyne et al., 2006). Nevertheless, Bedford et al. 
(2010) found that a two factor solution for the CORE-OM consisting of a 
psychological distress and risk factor was supported, although the first factor 
had a great deal of item redundancy.  
 
Reflecting such findings Connell & Barkham (2007) developed the shortened 
CORE-10 derived from the CORE-OM, for use in busy clinical settings 
(Barkham et al., 2010). The CORE-10 is a pan-theoretical measure to assess 
global distress.  The CORE-10 consists of two anxiety items, two depression 
items, one physical item and one trauma item drawn from the psychological 
distress CORE-OM factor, as well as three functioning items and a risk item. 
The CORE-10 is thought to split items into high intensity and low intensity 
constructs, as well as measuring risk. Despite the authors hypothesising 
these factor structures for the CORE-10, they do not appear to have been 
confirmed using confirmatory factor analysis. The CORE-10 has however 
been found to be feasible and acceptable in general practice and primary care 
settings (Connell & Barkham, 2007; Barkham et al., 2013), but has not been 
validated in a prison context.  
 
Although the CORE-10 has not been researched in the prison context, Perry 
et al. (2013) found the CORE-OM (the measure from which the CORE-10’s 
items are drawn) to be acceptable and feasible in secure settings. McCloskey 
(2001) quantitatively explored the CORE-OM in a prison population and found 
that the measure had good internal consistency with mean distress score in 
the prison sample falling between the validation clinical and non-clinical 
sample. Additionally, the Engager project, an intervention for prisoner with 
common mental health problems has utilised the CORE-OM and CORE-10 
and suggests these tools work best of all they have tried with this population 
(M. Maguire, personal communication, 1st April 2016). This information 
suggests that the CORE-10 may also be acceptable and valid as a screening 
tool in a prison population, although its psychometric proprieties and 
acceptability as a screening instrument need to be established.  
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A possible weakness of the CORE-10 is that although it differentiates 
between high and low intensity items, research with the CORE-OM has found 
minimal difference in scores between clients receiving primary and secondary 
care services, though those in secondary care had significantly higher risk 
scores (Barkham et al., 2005). This suggest that the CORE-10 may fail to 
differentiate between common and severe mental health problems, or that 
CORE scores do not increase incrementally with severity as assumed by 
service pathways. A related issue is that the CORE-10 focuses exclusively on 
current presentation and therefore prioritises the acuteness of symptoms 
(which tend to be rated higher amongst those in primary care), without 
considering the chronicity of problems - frequency characteristic of severe and 
enduring mental health problems. Nevertheless, its emphasis on 
psychological distress broadly, its brevity, its consideration of risk a nd its 
established robustness against other well established measures make it a 
potentially useful tool for screening prisoners for both common and severe 
mental health problems. For comparative purposes the following section 
presents a systematic review of existing validated tools designed globally to 
screen for mental health problems in offender populations .
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1.4 Systematic Review 
1.4.1 Aims 
The present study aims to explore the psychometric properties of a self-report 
screening tool, the CORE-10 for use in screening for mental health problems 
in prisoners. As such, a systematic review was conducted to explore the 
quality of existing research concerning tools for screening mental health of 
prisoners.  
 
Following the initial literature review, a systematic review was conducted to 
determine ‘what tools have been developed and validated to screen for 
mental health difficulties in offender populations, what are their psychometric 
properties and clinical utility?’.  
1.4.2 Search methodology 
On 27th of October 2015 a review of research evidence from 19884 to 2015 
was conducted. The following databases were searched: PsychINFO, 
Embase, Medline, PsychARTICLES, Web of Science, Scopus, ASSIA, 
PubMed, CINAHL and Emerald Insight. Grey literature was searched using 
Proquest dissertations, theses database and OPENGREY in addition to 
Google and Google Scholar. The following statutory sources were also 
searched: Ministry of Justice, Department of Health and Welsh Government.  
 
The Boolean operator ‘AND’ was utilised to combine key search terms relating 
to 1) prisoner populations, 2) mental health, 3) assessment and 4) test 
development. The Boolean operator ‘OR’ was applied to search terms with a 
similar meaning within each category. Key search terms were: 
 
1. Prisoner population: Topic = (detained OR detention OR prison* OR 
custody OR jail OR incarcerated OR forensic OR correction*) 
AND 
                                                 
4 1988 was selected as the start date of the search as this is when literature 
around mental health screening in prisons began to emerge.  
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2. Mental health : Title = (mental health OR mental illness OR mental 
disorder OR psychiatric disorder OR wellbeing OR psychopathology) 
AND 
3. Assessment: Title = (psychometric OR measure OR questionnaire OR 
tool OR instrument OR scale OR inventory OR assessment OR test) 
AND 
4. Test development: Topic = (develop* OR valid* OR reliability OR 
ROC OR receiver operating curve OR sensitivity OR specificity OR 
item analysis OR factor analysis OR psychometric OR sensitivity OR 
specificity OR positive predicative value OR negative predicative value) 
 
All titles and abstracts identified during these searches were reviewed (N= 
222 following removal of duplicates). Full papers were reviewed when it was 
unclear if the study met the inclusion criteria from the abstract alone. The 
reference lists of all articles that met the inclusion criteria, key review papers, 
book chapters and meta-analyses were examined for relevant studies.  
The search was repeated on 30th April 2016 to identify any further studies 
published between October 2015 and April 2016. A diagram of the systematic 
review search process is shown in figure 1. 
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Figure 1 Systematic review search process 
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1.4.3 Selection criteria 
1.4.4 Inclusion criteria 
x Studies concerning the development (including acceptability and 
feasibility studies) and or validation of (including studies of factor 
structure and diagnostic accuracy) screening tools for assessing 
prisoners mental health 
x Original articles 
x Peer reviewed papers 
x Quantitative or mixed method studies 
x Studies published between 1988-2015 
1.4.5 Exclusion criteria  
x Tools developed for people under 18 years old 
x Studies published before 1988 
x Studies of tools which have not been developed for or validated within 
a criminal justice context 
x Studies of tools relating to assessment of related constructs (e.g. risk) 
x Studies of tools designed for comprehensive assessment of mental 
health rather than screening tools5 
x Studies which do not evaluate an assessment tool 
x Studies assessing tools designed for distinct sub populations of the 
criminal justice populations (e.g. females only, indigenous populations)  
x Studies validating translations of existing measures into different 
languages 
x Replication studies aimed at validating existing screens (although 
these will be used for reference purposes) 
x Studies not available in English 
x Qualitative studies 
                                                 
5 The Jail Assessment Tool (JSAT) (Nicholls et al., 2005) which has been described as a 
screening was excluded on the basis of its length, which is more a kin to that of a 
comprehensive assessment. 
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1.4.6 Publication status 
Research concerning screening for mental health in prisoners published in 
peer reviewed journals, book chapters, conference papers as well as 
dissertations and theses were included in order to reduce the potential impact 
of publication bias. By prioritising studies with positive results publication bias 
may result in the overestimation of the psychometric properties of screening 
tools (Song et al., 2009).  
1.4.7 Quality framework 
Ten studies were included in the systematic review, a diagram of the selection 
process for these studies is provided in Figure 1. An outline of the clinical 
utility of each tool identified from the selected studies is shown in table 1. 
Table 2 summaries the articles included in the systematic review and the 
psychometric properties of each tool.  
 
The selected studies were evaluated against a quality framework developed 
by the Critical Skills Appraisal Programme (CASP, 2013). The framework is 
designed specifically for evaluating diagnostic test studies (see appendix 1).  
A numerical scoring system was devised in addition to the existing descriptive 
quality framework. Studies were rated on each of the criterion 6  as good 
equating to a score of 2, mixed equating to a score of 1 or poor (e.g. not 
reported) equating to a score of 0. Scores across each criterion were then 
summed and divided by the number of criterion scored to crea te a mean 
quality score ranging between 0 and 2, with higher scores indicating better 
quality studies. Table 3 shows the quality assessment and score for each 
study included in the review.  
1.4.8 Results
                                                 
6 Criterion 10 and 11 were combined thus forming 11 criteria in total.   
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Table 1 Clinical features of screening tools identified 
Screening tool Brief description of tool Type of tool Administration 
time 
Administration 
training required 
Costs 
Referral 
Decision Scale 
(RDS)  
 
Teplin & Swartz  
(1989) 
 
(US) 
The 14-item Referral Decision Scale (RDS) was derived from 
the Diagnostic Interview Schedule. It consists of sub-scales for 
depression (cut point 2), bipolar disorder (cut point 3), and 
schizophrenia (cut point 1) showing average sensitivity of 0.79 
to 0.88 and average specificity of 0.99 for predicting full  
Diagnostic Interview Schedule diagnoses in offenders. 
 
Self-report  
(Interviewer 
administered) 
5-10 minutes Yes None 
Core 
Outcomes in 
Routine 
Evaluation 
Outcome 
Measure 
(CORE-OM) 
 
McCloskey 
(2001) 
 
(UK) 
The CORE-OM is a 34 item self-report measure comprising 
four domains: subjective wellbeing, symptoms, functioning and 
risk. Each item is scored on a scale from 0-4 with 
corresponding responses ranging from ‘not at all’ to ‘all of the 
time’. Higher scores indicate more of the given construct. 
Clinical scores can be calculated by multiplying the mean 
score by 10, resulting in a score ranging from 0-40. Clinical 
scores can be divided into healthy (0-5), low level (6-9), mild 
(10-14), moderate (15-19), moderate- severe (20-24) and 
severe (over 25) categories.  
Self-report 6 minutes No None 
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Grubin 
reception health 
screen 
(otherwise 
known as 
English Mental 
Health Screen)  
 
Grubin et al.  
(2002) 
 
(UK)  
 
A tool administered at reception to prison The Grubin 
comprises of 15 basic screening questions relating to physical, 
mental health and withdrawal from substances. Four questions 
concerning a history of psychiatric treatment, a history of 
deliberate self-harm, being prescribed antidepressant or 
antipsychotic medication and murder/manslaughter index 
offence are used to screen for severe mental illness. A yes 
answer to any of these questions constitutes a positive screen 
and the tool includes protocols for action. 
Self-report 
(interviewer 
administered) 
5-10 minutes Yes None 
General Health 
Questionnaire 
28 (GHQ-28) 
 
Andersen et al. 
(2002) 
 
(Denmark) 
The GHQ (Goldberg, 1978) is one of the most widely used 
questionnaires to screen for psychiatric morbidity, particularly 
in primary care. Individuals rate the extent to which their 
current state differs to their usual state over the last two weeks 
on 32 items. Different scoring methods are available all of 
which affect the total score.  
 
 
 
 
Self-report 5 minutes No £1.10 + 
VAT per 
questionnair
e 
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Prison 
Screening 
Questionnaire  
 
(PriSnQuest) 
Shaw et al.  
(2003) 
 
(UK) 
 
A seven item measure which screens for serious mental 
illness. Items are a subset of items drawn from the General 
Health Questionnaire and Psychosis Screening Questionnaire 
(PSQ). Individuals are considered cases if they score positively 
on two or more of the GHQ items, either of the PSQ items or 
have previously received psychiatric treatment.  
Self-report < 5 minutes No None 
Screening tool 
for identifying 
prisoners with 
severe mental 
illness 
 
Birmingham & 
Mullee (2005) 
 
(UK) 
 
 
 
A seven item observational tool completed by prison officers 
for identifying prisoners with severe mental illness. Items focus 
on observations of behaviour and changes in behaviour.  
Observational < 5 minutes No None 
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Prisoner 
Mental Health 
Inventory 
(PMHI) 
 
Anthony & 
McFadyen 
(2005) 
 
(UK) 
 
The PMHI is based on a subset of nine items from the Cardinal 
Needs Schedule. This self-report measure consists of items 
relating to mood swings, hearing voices, problems with 
thinking, depression and anxiety, alcohol, drugs, self-harm, 
aggression and sexual problems related to mental health.  
Respondents rate whether they consider each item to be a 
problem to them or not. 
Self-report <5 minutes No None 
Brief Jail 
Mental Health 
Screen 
(BJMHS) 
 
Steadman et al. 
(2005) 
 
(US)  
 
 
 
The BJMHS consists of eight items organised into two 
sections. The first section asks about the occurrence of mental 
health symptoms in the last six months and now. The second 
section asks if the individual has ever been hospitalised for 
emotional or mental health problems and if they are currently 
taking psychotropic medication. Answers are scored 
dichotomously yes/no. Individuals are considered cases if they 
endorse two or more current symptoms in section one and/or 
endorse either item in section two.  
 
Self-report  
(Interviewer 
administered) 
2.5 minutes Yes None 
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Correctional 
Mental Health 
Screen for 
men (CMHS M)  
 
Ford et al.  
(2007) 
 
(US) 
 
A 12 item screen relating to a broad spectrum of DSM-IV axis I 
disorders including mood disorders, psychotic disorders, 
anxiety disorders, anxiety disorders, somatoform disorders, 
eating disorders and major features of Axis II personality 
disorders. Response categories are dichotomous yes/no. The 
validation study recommends a cut point of 6 or more items, 
equating to sensitivity of 74% and specificity of 75%. 
Self-report 
(interviewer 
administered) 
Approximately 5 – 
10 minutes  
Yes None  
K6 
 
Louden et al. 
(2013) 
 
(US) 
The K6 (Kessler et al., 2002) is a six item self-report screening 
tool designed to discern mental disorder from general distress.  
The six symptom items are rated in relation to the last 30 days 
on a scale from 0-4 (none of the time - all of the time). Possible 
scores range from 0 to 24. A score of 6 or more is 
recommended as indicative of a respondent being likely to 
have a mental disorder in offender populations. 
 
Self-report < 5 minutes No None 
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Table 2 Summary of systematic review studies 
Screening tool, 
authors 
country and  
quality score 
Design Sample N 
and 
demographi
cs 
Exclusio
ns 
Comparator 
measures  
Key findings  
(Sensitivity, specificity, reliability)  
Limitations  
Referral 
Decision Scale 
(RDS)  
 
Teplin & Swartz  
(1989) 
 
(US) 
Cross 
sectional 
development 
and 
subsequent 
validation 
study 
Development 
sample (S1) 
N = 728 
 
Validation 
sample (S2) 
N = 1,149 
 
All males 
 
Mean age 26 
(S1) and 27 
(S2) years  
 
80% (S1),  
51% (S2) 
black, 12% 
(S1), 45% 
Incarcerat
ed for 
safekeepi
ng 
Mental Health 
Diagnostic 
Interview 
Schedule 
(NIMH-DIS) 
(linked to DSMIII 
diagnostic 
categories) 
x 14 item RDS for schizophrenia, 
manic and major depressive 
illness developed via discriminant 
analysis from the NIMH-DIS 
x Sensitivity 0.79 
x Specificity 0.98 
x Positive predictive value 0.79 
x Negative predictive value 0.01 
x Cut points: 2 for schizophrenia, 3 
for manic depression and 2 for 
major depression 
x Statistically derived from a 
diagnostic instrument rather 
than independently  
validated as a tool in its own 
right 
x Linked to specific diagnoses  
x Focus on lifetime disorder 
rather than current  
symptoms  
x Retest reliability not  
assessed 
x Veysey et al. (1998) 
questioned face validity of 
the RDS 
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(S2) white,  
 
S1 remanded 
and short  
sentenced 
jail detainees 
(< 1 year) 
S2 convicted 
felons 
 
Core 
Outcomes in 
Routine 
Evaluation 
Outcome 
Measure 
(CORE-OM) 
 
McCloskey 
(2001) 
 
(UK) 
Cross 
sectional with 
two week 
follow up  
N = 53 
 
All male 
 
Mean age 34 
years 
 
92% white,  
4% black, 
4% mixed 
 
Long term 
sentenced 
Prisoners 
being 
transferre
d prior to 
data 
collection  
CORE OM 
normative 
clinical and non-
clinical data 
x Mean score on the CORE-OM in 
the forensic population were 
slightly lower than those found in a 
normative clinical population but 
higher than those found in a non-
clinical population 
x Internal consistency α = 0.95, α 
range 0.62-0.92 
x Test-retest coefficient = .74 (range 
.62-.72) 
x The wellbeing, problem and 
function scores correlated highly 
with each other. The risk score 
x Convergent validity against  
other measures was not  
tested 
x The measure was 
administered to the 
admissions wing only, and 
did not include the more 
stable wider population 
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prisoners in a 
therapeutic 
community in 
HMP 
Grendon 
correlation was much lower.  
x Acceptability of the measure was 
good with a refusal rate of less 
than 2% 
Grubin 
reception health 
screen 
(otherwise 
known as 
English Mental 
Health Screen)  
 
Grubin et al.  
(2002) 
 
(UK)  
Measure 
compared 
against 
Schedule for 
Affective 
Disorders 
and 
Schizophreni
a Lifetime 
Version 
(SADS L),  
audit of 
clinical use 
with 3 and 6 
month follow 
up  
N = 1360 
 
59% adult 
male, 22% 
young 
offender a 
male and 
19% female 
 
New 
admissions 
to prisons  
Not 
specified  
SADS-L 
administered to 
N = 150 
x 28% of the whole sample 
screened positive from mental 
health problems  
x Amongst adult males 26% 
screened positive from mental 
health problems compared with 
12% of male young offenders 
x 6% had open F2052SHs forms 
(the procedure for managing self-
harm in the prison service at the 
time)  
x 3% reported currently feeling 
suicidal 
x Protocols were being followed 
appropriately in 99% of cases 
x When compared to the SADS-L 
one prisoner with severe mental 
illness had been missed (false 
x The comparator measure 
was not administered to all  
participants 
x Primary level mental health 
need was not considered   
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negative rate 1%) 
x The false positive rate for serious 
mental health problems was 13% 
x Sensitivity 97% 
x Specificity 84% 
x Positive predictive value 60% 
x Negative predictive vale 99% 
x Efficiency 86% 
 
General Health 
Questionnaire 
28 (GHQ-28) 
 
Andersen et al. 
(2002) 
 
(Denmark) 
Cross 
sectional with 
between 
groups and 
gold 
standard 
measure 
comparison 
using the 
Present 
State 
Examination 
version 10 
(PSE-10) 
N = 184 
Age range 
18-60 
 
Men and 
women 
 
Remanded 
prisoners 
 
 
Non 
Danish 
speaking 
 
Sentence
d 
prisoners 
PSE-10 (Based 
on ICD-10 
criteria) 
x Mean GHQ-28 scores were 9.96 
x There was a high correlation 
between all subscales and total 
score 
x There was no correlation between 
GHQ score and IQ 
x The GHQ had low specificity at the 
normal cut-off of 4/5 
x A cut off of 9/10 or 10/11 provides 
the best trade off in sensitivity 
(0.65) and specificity (0.69) 
x Re test reliability was not 
explored 
x Details of participant  
demographics are not  
reported  
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Prison 
Screening 
Questionnaire  
 
(PriSnQuest) 
Shaw et al.  
(2003) 
 
(UK) 
Cross 
sectional with 
comparison 
of measures 
against gold 
standard 
using the 
Schedule for 
Clinical 
Assessment 
in 
Neuropsychi
atry (SCAN) 
N = 2920 
 
Male (86%) 
and female 
(14%) 
 
Mean age = 
31 years  
 
Magistrates 
court 
attendants  
Not 
reported  
SCAN x Logistic regression was used to 
create a 7 item measure including 
4 GHQ and 2 Psychosis Screening 
Questionnaire (PSQ) items 
x Cases score 2 or more on the 
GHQ items, score on either of the 
PSQ items or have a history of 
psychiatric treatment  
x 40% of the sample were classed 
as cases across the GHQ and 
PSQ 
x Sensitivity 89% (combined 
measure) 
x Specificity 61% (combined 
measure) 
x The GHQ is good at distinguishing 
depression but not schizophrenia 
x Recommend a cut of 11 or more 
on the GHQ  
x Recommend a cut off of 1 on the 
PSQ 
 
 
x Demographic information 
not reported  
x The final instrument was 
created though statistical 
analysis and has not yet 
been validated in its own 
right 
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Screening tool 
for identifying 
prisoners with 
severe mental 
illness 
 
Birmingham & 
Mullee (2005) 
 
(UK) 
Within 
subjects 
measure 
descriptively 
compared 
with gold 
standard 
(SADS-L) 
and between 
subjects 
control group 
 
N=100 
 
Mean age 32 
years 
(comparison) 
33 years 
(control) 
 
Male 
prisoners at  
a local prison 
Not 
specified  
SADS-L x Observational screening tool 
consisting of 6 items created 
x 19 prisoners in the ‘case group’ 
meet diagnostic criteria for severe 
mental illness compared with none 
in the control group 
x Sensitivity, specificity and 
predictive values not  
explored  
x Tool developed based on 
qualitative information from 
a small number of prison 
officers  
x No blinding conducted 
Prisoner 
Mental Health 
Inventory 
(PMHI) 
 
Anthony & 
McFadyen 
(2005) 
 
(UK) 
Cross 
sectional 
self-report  
N = 495 
 
Male 
prisoners 
across five 
English 
prisons 
Not 
specified  
None x Three quarters of prisoners were 
identified as having at least one 
symptom on the PMHI 
x The tool was assessed by staff to 
have face validity  
x Internal consistency α .83 
x A two-factor structure was 
identified relating to mental health 
and substance misuse 
x PMHI identified higher level of 
need than the Camberwell 
x Demographic information 
not reported 
x Convergent validity against  
another tool not carried out 
x Sensitivity and specificity 
not explored 
x Re test reliability not 
analysed  
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Assessment of Need Short 
Version (CANSAS) which was 
previously trailed 
Brief Jail 
Mental Health 
Screen 
(BJMHS) 
 
Steadman et al. 
(2005) 
 
(US)  
Cross 
sectional with 
comparison 
of measures 
against gold 
standard 
using the 
Structured 
Clinical 
Interview for 
DSM-IV 
(SCID) 
N = 10,330 
Inmates in 
four US jails 
 
Male and 
female 
 
70% pre-trial 
detainees 
 
58% African 
American  
 
Mean age 32 
year 
 
Not 
specified 
 SCID x Twice as many women than men 
were classified as needing a 
mental health referral 
x 73.5% of males were correctly 
classified by the SCID 
x There was a false negative rate of 
14.6% in males 
x Among women 63.6% were 
correctly classified, there was a 
false negative rate of 34.7% 
x For men sensitivity was .66 
x For men specificity was .74 
x Re test reliability was not 
explored 
x The SCID was only  
administer to 3% of the total 
sample  
x Proportion of males and 
females are not reported 
x Over sampled those with a 
positive screen on the 
diagnostic interview sample 
 
Correctional 
Mental Health 
Screen for 
men (CMHS M)  
Cross 
sectional with 
comparison 
of measures 
N = 2,196 
(1,526 men,  
670 women) 
 
Those on 
restricted 
units, with 
a high 
SCID for axis I 
and II disorders 
 
Clinician 
x 56% of men and 68% of women  
had a current psychiatric disorder 
x Internal consistency for the CMHS 
M was α .78 
x The tool was administered 
as an embedded part of 
other tools therefore has not  
been validated on a stand-
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Ford et al.  
(2007) 
 
(US) 
against gold 
standard 
using the 
SCID 
Mean age 32 
years, age 
range 18-78 
years 
41% white,  
38% black, 
20% 
Hispanic  
 
New 
admissions 
to five US 
jails  
 
 
bond 
security 
risk, 
admitted 
to medical 
or 
psychiatri
c units, 
did not 
speak 
English, 
were in 
court or 
were 
under 18 
years old 
were 
excluded  
Administered 
PTSD Scale 
 
x Sensitivity .75 
x Specificity .70 
x The AUC for the CMHS M 
exceeded that of the RDS and 
BJMHS 
x CMHS M AUC 0.73-0.78 (95% CI 
= .72-.86) 
x CMHS M accuracy 75-80% 
x CMHS M false positive rate 22-
29% < than the BJMHS 
x CMHS M false negative rate 18%-
26% > than the BJMHS 
x The CMHS M showed good 
convergent, discriminant and 
criterion validity. 
alone basis 
x The findings cannot be 
generalised beyond newly  
incarcerated detainees 
x Inmates with known mental 
health problems were 
excluded 
 
K6 
 
Louden et al. 
(2013) 
 
Cross 
sectional with 
comparison 
of measures 
against gold 
N = 4,670 
probationers 
 
72% male,  
28% female 
Those 
who could 
not speak 
English 
were 
SCID x K6 sensitivity at a cut point of six 
for men was 0.75 with 1-specificity 
at 0.36 
x The K6 positive predictive value at 
a cut point of 6 was 0.26 and 
x High attrition rate at follow 
up (66%) 
x Long delay between 
screening and diagnostic 
interview  
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(US) standard 
using the 
SCID 
 
Mean age 31 
years  
 
Evenly 
distributed 
across 
Caucasian, 
African 
American 
and Hispanic 
ethnic groups  
excluded  negative predictive value was 0.94 
x The K6 demonstrated equivalent 
sensitivity to the BJMHS 
x Current legal problems did not 
predict mental disorder  
x BJMHS was found to have 
acceptable sensitivity and 
specificity in men and women 
contrary to previous research  
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Table 3 Assessment of quality of screening tools identified via systematic review using the CASP (2013) framework   
M
ea
n 
qu
al
ity
 s
co
re
, a
ut
ho
r 
1. Was 
there a 
clear 
question 
for the  
study  
to 
address? 
2. Was 
there a 
compariso
n with an 
appropriat
e  
reference 
standard? 
3. Did all 
patients 
get the 
diagnostic 
test and  
reference 
standard? 
4. Could 
the results 
of the test 
have been  
influenced 
by the 
results of 
the 
reference 
standard? 
 
5. Is the 
disease 
status of 
the tested 
population 
clearly 
described
? 
 
6. Were 
the 
methods 
for 
performin
g the test 
described 
in 
sufficient 
detail? 
7. What 
are the 
results? 
8. How 
sure are 
we about 
the 
results? 
conseque
nces and 
cost of 
alternative
s 
performed
? 
9 &10. Can 
the 
results/ tes
t be 
applied to 
your  
patients/ 
the 
population 
of 
interest? 
11. Were 
all 
outcomes 
important 
to the  
individual 
or 
population 
considere
d? 
12. What 
would be 
the impact 
of using 
this test 
on your 
patients/ 
population
? 
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Te
pl
in
 &
 S
w
ar
tz
 (1
98
9)
  
 
To develop a 
severely 
truncated 
version of the 
Mental Health 
Diagnostic 
Interview 
Schedule 
(NIMH-DIS) 
suitable for 
screening 
purposes 
NIMH-DIS  Yes, all 
prisoners 
completed 
the NIMH-
DIS. 
The RDS 
was 
derived 
statisticall
y and not 
administer 
separately
. 
Yes, the 
RDS was 
derived 
from 
results of 
the NIMH-
DIS 
therefore 
the results 
would be 
influenced 
by the 
reference 
standard.  
1.4% were 
diagnosed 
with 
schizophre
nia, 1.5% 
with manic 
depression 
and 5% 
with major 
depression
.  
Participant
s were 
administer
ed the 
NIMH-DIS  
at intake. 
Sensitivity 
0.79, 
specificity 
0.98, 
positive 
predictive 
value 0.79, 
negative 
predictive 
value 0.01 
against the 
NIMH-DIS. 
No 
confidenc
e 
intervals 
provided  
Sample is 
comparativ
e in terms 
of age and 
context, 
but over 
represents 
black 
ethnicity in 
compariso
n with the 
Welsh 
prison 
population.   
Can’t tell The RDS 
could be 
used to 
screen 
prisoners in 
Wales 
however it  
is related to 
out of date 
diagnostic 
criteria and 
has not  
been 
validated in 
the UK. 
1.
6 2 2 2 0 2 2 2 1 2 n/a 1 
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M
cC
lo
sk
ey
 (
20
01
) 
  
Can the test 
characteristics 
of the CORE-
OM be 
reproduced in 
a therapeutic 
forensic 
setting?  
Normative 
CORE-OM 
data 
n/a n/a Mean 
scores for 
wellbeing, 
problems 
functioning
, risk and 
all items 
are 
presented 
with 
compariso
n against 
normative 
clinical and 
non-
clinical 
samples.  
All men 
admitted 
during a 4 
month 
period 
were 
invited to 
complete 
the 
measure 
within two 
weeks of 
arrival and 
again two 
weeks 
later.  
Mean score 
in the 
forensic 
population 
was 
between 
that found in 
the 
normative 
clinical and 
non-clinical 
samples.  
Internal 
consistency 
α = 0.95,  
Test-retest 
coefficient = 
.74.  
All scales 
other than 
risk were 
highly 
correlated  
Specificity 
and 
sensitivity 
were not  
explored.  
Confiden
ce 
intervals 
are not 
presente
d  
The 
sample is 
largely 
comparabl
e to that of 
the South 
Wales 
prison 
population 
although 
average 
sentence 
length is 
longer.  
Yes The CORE-
OM could 
be usefully  
applied to 
prisoners in 
South 
Wales as it 
requires 
minimal 
training 
although for 
screening 
purposes 
the CORE-
OM may be 
too long to 
be 
practical.   
1.
7 2 1 n/a n/a 2 2 1 1 2 2 2 
INTRODUCTION 
52 
G
ru
bi
n 
et
 a
l. 
(2
00
2)
  
  
To develop 
and pilot a 
new physical 
and mental 
health 
screening 
procedure for 
prisons  
SADS-L  SADS-L 
administer
ed to N = 
150 of the 
total 
sample of 
N = 1306 
No – 
those 
administer
ing the 
SADS-L 
were blind 
to the 
outcome 
of the 
screen  
28% of the 
whole 
sample 
screened 
positive for 
mental 
health 
problems.  
6% had 
open 
F2052SHs 
forms 
(self-
harm).  
3% 
reported 
currently 
feeling 
suicidal. 
 
1306 
reception 
case files  
were 
audited.  
A random 
sample of 
15 
prisoners 
from 10 
different 
prisons 
took part  
in an 
interview 3 
months 
after 
admission 
including 
administrat
ion of the 
SADS-L. 
Sensitivity 
97%. 
Specificity 
84%. 
Positive 
predictive 
value 60%. 
Negative 
predictive 
vale 99%. 
Efficiency 
86%. 
Confiden
ce 
intervals 
are not 
presente
d  
The 
sample is 
comparabl
e with that 
of the 
South 
Wales 
prison 
population  
Yes This brief 
screen is in 
use in the 
thesis 
sample 
population 
and helps  
to ensure 
accurate 
identificatio
n of those 
with severe 
mental 
health 
problems. 
The tool 
has been 
found to be 
both 
acceptable 
and 
feasible in 
British 
prisons.   
1.
8 2 2 1 2 2 2 2 1 2 2 2 
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An
de
rs
en
 e
t a
l. 
(2
00
2)
  
  
To validate 
the GHQ-28 
as a screening 
instrument in 
a random 
sample of 
prisoners  
PSE-10 Yes The GHQ-
28 was 
filled out  
immediate
ly after 
the 
diagnostic 
interview 
which 
may have 
had an 
impact on 
GHQ 
responses
. 
Disease 
status of 
the sample 
presented 
in a related 
paper. 
Prisoners 
were 
interviewe
d using the 
PSE-10  
within six 
days of 
imprisonm
ent and 
diagnoses 
were 
agreed by 
two 
psychiatris
ts.   
Mean GHQ-
28 scores 
were 9.96. 
The GHQ 
had low 
specificity at 
the normal 
cut-off of 
4/5. 
A cut off of 
9/10 or 
10/11 
provides the 
best trade 
off in 
sensitivity 
(0.65) and 
specificity 
(0.69). 
Confiden
ce 
intervals 
were not 
presente
d  
Insufficient 
demograp
hic data is 
presented 
to make an 
accurate 
compariso
n to the 
prisoner 
population 
of South 
Wales.  
Yes The GHQ-
28 could be 
applied to 
prisoners in 
South 
Wales as it 
requires 
minimal 
training 
although for 
screening 
purposes it 
may be too 
long to be 
practical, 
and has 
relatively 
poor 
sensitivity 
and 
specificity.   
1.
5 2 2 2 1 1 2 2 1 1 1 1 
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Sh
aw
 e
t a
l. 
(2
00
3)
 
  
To develop a 
screening 
questionnaire 
for serious 
mental illness 
in magistrate’s 
courts  
SCAN No, 1,306 
of 2,920 
were 
screened 
with the 
SCAN  
Participan
ts who 
completed 
the SCAN 
were a 
random 
sample of 
those 
identified 
as cases 
on the 
GHQ and 
PSQ. No 
blinding 
was put in 
place.  
8.7% of 
the sample 
had a ICD 
10 
diagnosis  
Participant
s were 
screened 
at 
magistrate’
s courts 
using the 
GHQ and 
PSQ. 
Second 
phase 
interviews 
using the 
SCAN was 
carried out  
although it  
is not 
specified 
when. 
Logistic 
regression 
was used to 
create a 7 
item tool. 
Sensitivity 
89%. 
Specificity 
61%. 
Cases 
scored 2 or 
more on the 
GHQ items, 
had a score 
on either of 
the PSQ 
items or 
have a 
history of 
psychiatric 
treatment. 
40% of the 
sample 
were 
classed as 
cases.  
 
Confiden
ce 
intervals 
are not 
reported. 
 
Mean 
scores on 
the GHQ 
and PSQ 
are not 
reported  
Insufficient 
demograp
hic data is 
presented 
to make an 
accurate 
compariso
n to the 
prisoner 
population 
of South 
Wales 
Can’t tell The tool 
has the 
potential to 
be used as 
a brief 
screen in 
prisons in 
South 
Wales 
although it  
is not clear 
what 
impact it 
would have 
as it has 
not be 
validated 
as a 
standalone 
tool.  
1.
4 2 2 1 1 2 1 2 1 1 1 1 
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Bi
rm
in
gh
am
 &
 M
ul
le
e 
(2
00
5)
 
  
To develop 
and evaluate 
a screening 
tool based on 
the 
observational 
skills of prison 
officers to 
identify 
prisoner with 
severe mental 
illness  
SADS-L All 
participant
s 
underwen
t the 
observatio
nal screen 
and 
diagnostic 
interview. 
No 
blinding 
was 
carried 
out, 
prison 
officer pre 
exiting 
knowledg
e could 
have 
influenced 
selection. 
The 
diagnostic 
interviewe
r was not  
blind to 
case 
status. 
19% of the 
sample 
screened 
positively 
for severe 
mental 
disorder.  
Prisoners 
identified 
by prison 
officers as  
meeting 
one of the 
criteria in 
the 
observatio
nal screen 
were 
approache
d for 
diagnostic 
interview. 
A random 
sample of 
those who 
screened 
negatively 
were also 
diagnostic
ally 
interviewe
d.  
Observation
al screening 
tool 
consisting of 
6 items 
created. 
19 prisoners  
in the ‘case 
group’ meet  
diagnostic 
criteria for 
severe 
mental 
illness 
compared 
with none in 
the control 
group. 
The 
results 
may be 
confound
ed by the 
lack of 
blinding  
The 
sample 
appears 
comparabl
e to that of 
prisoners 
in South 
Wales.  
Yes The 
observation
al tool is 
short, 
tested on a 
similar 
population 
and uses 
the skills of 
prison 
officers 
therefore 
could have 
a positive 
and 
practical  
impact on 
identifying 
prisoners 
with severe 
mental 
illness in 
Wales.   
1.
6 2 2 2    1 2 2 1 1 1 2 2 
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An
th
on
y 
& 
M
cF
ad
ye
n 
(2
00
5)
 
  
To develop a 
health needs 
assessment 
scale for 
prisons based 
on the 
Camberwell 
Assessment 
of Need tool 
No n/a n/a PMHI 
identified 
prevalence 
rates of:  
47% 
depressed 
or anxious, 
37% 
strong 
mood 
swings, 
29% self-
harm, 
27% other 
problems 
with 
thinking, 
19% 
hearing 
voices, 
12% 
sexual 
problems 
related to 
mental 
health, 
42% 
substance 
misuse. 
The 
survey 
was 
administer
ed as a 
self-report. 
How and 
when it  
was 
distributed 
is not 
however 
reported. 
Three 
quarters of 
prisoners 
were 
identified as 
having at  
least one 
symptom on 
the PMHI. 
The tool 
was 
assessed by 
staff to have 
face validity.  
Internal 
consistency 
α .83. 
A two factor 
structure 
was 
identified 
relating to 
mental 
health and 
substance 
misuse.  
Sensitivity 
and 
specificity 
were not  
explored. 
Confiden
ce 
intervals 
are not 
reported. 
 
The 
sample 
appears 
comparabl
e to that of 
prisoners 
in South 
Wales 
although 
limited 
demograp
hic data is 
presented 
to make 
appropriat
e 
compariso
ns. 
Yes The tool is 
short and 
developed 
with a 
similar 
population 
therefore 
could have 
a positive 
and 
practical  
impact on 
identifying 
prisoners 
mental 
health 
needs, 
although 
has not  
been widely  
validated. 
1.
3 2 0 n/a n/a 2 1 1 1 1 2 2 
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St
ea
dm
an
 e
t a
l. 
(2
00
5)
 
  
Aimed to 
validate a 
revision of the 
Referral 
Decision 
Scale (RDS) – 
the Brief Jail  
Mental Health 
Screen 
(BJMHS) and 
assess its 
practicality, 
optimal 
scoring, 
sensitivity and 
specificity. 
 SCID No, 357 
participant 
of 10,330 
were 
administer
ed the 
SCID 
Interviewe
rs were 
blind to 
the 
outcome 
of 
screening.  
11.3% of 
the overall 
sample 
were 
screened 
as needing 
further 
mental 
health 
assessme
nt.  
Of the men 
clinically 
interviewe
d, 20% 
met criteria 
for a 
diagnosis 
of serious 
mental 
illness. 
The 
BJMHS 
was 
administer
ed by 
custodial 
staff at  
reception 
to jails. 
Approxima
tely 90 
participant
s from 
each jail  
were 
randomly 
selected 
for 
diagnostic 
interview 
conducted 
by a 
trained 
researcher
. 
73.5% of 
males were 
correctly 
classified by 
the SCID. 
There was a 
false 
negative 
rate of 
14.6% in 
males. 
For men 
sensitivity 
was .66. 
For men 
specificity 
was .74. 
Confiden
ce 
intervals 
are not 
reported. 
 
Sample is 
comparativ
e in terms 
of age and 
context, 
but over 
represents 
black 
ethnicity in 
compariso
n the 
Welsh 
prison 
population.   
Yes The tool is 
short, 
tested on a 
similar 
population 
and 
requires 
little 
training 
therefore 
could have 
a positive 
and 
practical  
impact on 
identifying 
prisoners 
with severe 
mental 
illness. 
1.
8 2 2 1 2 2 2 2 1 2 2 2 
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Fo
rd
 e
t a
l. 
(2
00
7)
 
  
To develop a 
brief 
screening tool 
suitable for 
selecting 
individuals 
with clinically 
significant 
mental health 
problems for 
further 
assessment.  
DSM-IV 
diagnostic 
categories  
 
SCID at 
follow up 
(20% of 
sample)  
Yes  No, 
interviewe
rs were 
blind to 
the 
outcome 
of 
screening. 
56% of 
men and 
68% of 
women 
had a 
current 
psychiatric 
disorder. 
Self-report 
tools and 
structured 
interview 
administer
ed within 
the first  
three days 
of 
admission 
by 
research 
assessors. 
The order 
of 
subscales 
was 
randomly 
varied. 
Follow up 
interviews 
were 
conducted 
5 days 
later. 
Internal 
consistency 
α .78. 
Sensitivity 
.75. 
Specificity 
.70. 
AUC 
exceeded 
RDS and 
BJMHS 
CMHS M 
AUC 0.73-
0.78 (95% 
CI = .72-
.86).  
CMHS M 
accuracy 
75-80%. 
CMHS M 
false 
positive rate 
22-29% < 
than the 
BJMHS. 
CMHS M 
false 
negative 
rate 18%-
26% > than 
the BJMHS. 
Confiden
ce 
intervals 
reported.  
The 
sample is 
comparativ
e in terms 
of age and 
context, 
but over 
represents 
ethnicity 
minorities 
in 
compariso
n the 
Welsh 
prison 
population.   
Yes The tool is 
short, 
tested on a 
similar 
population 
and 
requires 
little 
training 
therefore 
could have 
a positive 
and 
practical  
impact on 
identifying 
prisoners 
with severe 
mental 
illness. 
2.
0
0 2 2 2 2 2 2 2 2 2 2 2 
INTRODUCTION 
59 
Lo
ud
en
 e
t a
l. 
(2
01
3)
 
  
To test the 
utility of the 
K6 and 
BJMHS for 
identifying 
probationers 
with li fetime 
DSM-IV Axis I 
mental 
disorders.  
SCID at 
follow up  
No, a sub 
sample of 
149 
participant
s were 
administer
ed the 
structured 
clinical 
interview.  
Can’t tell  
if blinding 
was in 
place. 
74% of 
probatione
rs overall 
had a 
lifetime 
Axis I 
disorder. 
65% of 
male and 
90% of 
female 
probatione
rs had a 
lifetime 
history of 
Axis I 
disorder.  
Screening 
tools 
administer
ed as self-
reports as  
part of 
routine 
intake 
procedure
s at a 
probation 
agency. 
Follow up 
diagnostic 
interview 
on 
average 
87 days 
post 
screening.  
K6 
sensitivity at  
a cut point 
of six for 
men was 
0.75 with 1-
specificity at 
0.36. 
The K6 
positive 
predictive 
value at a 
cut point of 
6 was 0.26 
and 
negative 
predictive 
value was 
0.94. 
The K6 
demonstrate
d equivalent  
sensitivity to 
the BJMHS. 
 
Confiden
ce 
intervals 
reported 
Sample is 
comparativ
e in terms 
of age but  
related to 
a 
community 
sample 
and over 
represents 
ethnicity 
minorities 
in 
compariso
n the 
Welsh 
prison 
population.   
Yes The tool is 
short, 
tested on a 
similar 
population 
and 
requires 
little 
training 
therefore 
could have 
a positive 
and 
practical 
impact on 
identifying 
prisoners 
with mental 
illness. 
However it 
does not  
appear to 
have been 
validated in 
UK prisons.  
1.
8 2 2 1 1 2 2 2 2 2 2 2 
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1.4.9 Synthesis of systematic review studies  
Ten studies were included in the systematic review. The majority of studies 
originated from the UK (50%) or US (40%), with one study originating from 
Denmark. Four of the UK based studies and the Danish study were based in 
prisons (50%). Three of the US studies were based in jails (30%). Shaw et 
al. (2003) UK study was based in magistrates’ courts and Louden et al. 
(2006) US study was set in a probation context. Table 4 shows the 
proportion of studies from each country and setting.  
 
Table 4 Systematic review study origin and setting  
Characteristic n (%) Study reference  
Country of origin 
UK 5 (50%) McCloskey (2001), Grubin et al. (2002), Shaw et al. (2003)., 
Birmingham & Mulle (2005), Anthony & McFayden (2005) 
US 4 (40%) Teplin & Swartz (1989), Steadman et al. (2005), Ford et al. 
(2007), Louden et al. (2013) 
Denmark 1 (10%) Andersen et al. (2002) 
Study setting 
Jail 3 (30%) Teplin & Swartz (1989), Steadman et al. (2005), Ford et al. 
(2007) 
Prison 5 (50%) McCloskey (2002), Grubin et al. (2002), Andersen et al. (2002),  
Birmingham & Mulle (2005), Anthony & McFayden (2005) 
Court 1 (10%) Shaw et al. (2003) 
Probation  1 (10%)  Louden et al. (2013) 
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1.4.10 Mental health screening tools identified 
1.4.10.1.1 Type of tools 
In terms of the types of tools identified, half were self-completion 
questionnaires, 40% were interviewer administered self-report tools and one 
tool was observational. Table 5 provides a breakdown of tools by type and 
function. 
1.4.10.1.2 Tool function 
Six of the tools were designed specifically to detect likely severe mental 
illness, while two screen for mental health problems more generally and the 
other two assess psychological distress. Research has demonstrated that 
there is no consistency or operational definitions for severe mental illness 
(Ruggeri et al., 2000), and indeed definitions across the studies reviewed 
varied. The RDS, PriSNQuest, Birmingham and Mulle (2005) tool and the 
BJMHS defined severe mental illness as fulfilling diagnostic criteria for 
functional psychotic or major mood disorders. The K6 definition of severe 
mental illness additionally included fulfilment of diagnostic criteria for anxiety 
disorders. Although the function of the Grubin is also to screen for severe 
mental illness, Grubin et al. (2002) did not provide a definition for severe 
mental illness. Screening for severe mental illness is valuable given that it 
has been correlated to institutional violence and repeated incarceration 
(Baillargeon et al., 2009; Felson et al., 2012) as well as reflecting the typical 
referral criteria for secondary care mental health services such as in reach 
teams (Welsh Government, 2012b). However, such measures fail to 
differentiate between those with no need and those with low level need, 
which within a stepped care model can be treated at the primary care level 
(Layard, 2007; Welsh Government, 2012a).  
 
Rather than screening for severe mental illness, both the CMHS-M and 
PMHI aim to screen more generally for mental health problems. The authors 
of the CMHS-M state that it screens for clinically significant mental health 
problems; specifically it provides dichotomous classifications for DSM-IV 
Axis I and Axis II mental disorders excluding Anti-Social Personality 
Disorder (ASPD). The PMHI is a broader screen, providing dichotomous 
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classifications for mood swings, hearing voices, problems with thinking, 
depression and anxiety, alcohol and drugs, self-harm, aggression and 
sexual problems related to mental health.  The PMHI domains are drawn 
from the Cardinal Needs Schedule as oppose to being linked to diagnostic 
criteria. These tools may help to identify both those with lower level need as 
well as those with severe mental illness, but their dichotomous coding 
makes it difficult to identify the severity of need, which typically informs 
referral pathways. 
 
The CORE-OM and GHQ-28 screen for the broader construct of 
psychological distress, but differ in terms of the subdomains that constitute 
this overall score. The CORE-OM measures four domains: subjective 
wellbeing, symptoms, functioning and risk. The CORE-OM also provides a 
continuous overall score of current global psychological distress, 
categorised within ranges from healthy to severe.  The GHQ-28 provides 
scores for the subscales of depression, anxiety, social impairment and 
hypochondriasis as well as a continuous overall score for psychiatric 
distress. Cut offs on the GHQ-28 typically differentiate between ‘caseness’ 
for probable psychiatric morbidity (Goldberg, 1978). Such tools which focus 
on non-specific psychological distress are particularly useful in the context 
of stepped care models, where referral pathways are influenced by severity 
of need as well as diagnoses (Kessler et al., 2002).  
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Table 5 Systematic review screening tools by type and function 
Characteristic n (%) Tool 
Type of tool  
Self-report 5 (50%) CORE-OM, GHQ-28,PriSnQuest, PMHI, K6 
Interviewer administered  4 (40%) RDS, Grubin, BJMHS, CMHS-M,  
Observational 1 (10%)  Birmingham & Mulle (2005) tool 
Screening function  
SMI 6 (60%) RDS, Grubin, PriSnQuest, Birmingham & Mulle 
(2005) tool, BJMHS, K6 
Mental health problems  2 (20%) CMHS-M, PMHI 
Psychological distress 2 (20%)  CORE-OM, GHQ-28 
 
1.4.11 Clinical Utility  
1.4.11.1.1 Practical considerations 
Assessment of the clinical utility of the 10 screening tools identified (see 
table 1) indicated that all tools were appropriately brief for screening 
purposes. All tools could be completed within 10 minutes and half could be 
completed in less than five minutes. Tools taking longer than 5 minutes to 
administer may, however, be less practical in the high churn prison 
environment. The four interviewer administered tools (RDS, Grubin, BJMHS 
and CMHS-M) stipulated the need for staff training, thus would incur 
additional cost to implement. There was no indication training was needed 
to utilise the self-report or observational tools. All screening tools identified 
were freely available except the GHQ-28, which costs over a pound per 
administration. The cost of the GHQ-28 may decrease its clinical utility in 
high churn environments such as prisons with stringent budgets.  
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1.4.11.1.2 Service design considerations 
In order for screening tools to have clinical utility, they must be consonant 
with the configuration of current mental hea lth services. The oldest tool, the 
RDS, corresponds to the diagnostic categories schizophrenia, major 
depression and manic-depressive illness as defined by the out-dated 
Diagnostic and Statistical Manual for Mental Disorders third edition (DSM 
III), which was replaced by DSM IV in 1994 and subsequently DSM V in 
2013 (American Psychiatric Association, 1980; 1994; 2013). More recently it 
has been acknowledged that diagnosis and distinction between disorders 
have little relevance at the screening phase, where identification of clinically 
significant mental health problems or distress in general is more useful 
(Ford et al., 2007; Division of Clinical Psychology, 2013; Kessler et al., 2002 
Steadman et al., 2005). The RDS’s strong diagnostic link impairs its utili ty in 
clinical practice today.  
 
Similarly, although the PriSNQuest, Birmingham and Mulle (2005) tool, 
BJMHS and Grubin have reflected these trends to a degree and do not refer 
to specific diagnosis, all screen for SMI with implicit diagnostic definitions.  
Although consistent with referral criteria for many secondary care services, 
such measures’ utility is diminished in light of stepped care models 
incorporating primary care services. 
1.4.11.1.3 Temporal relevance 
Eight out of the 10 tools identified screen for current symptoms. Two tools, 
the RDS and Grubin, however, focus on lifetime symptomology or historical 
indicators of psychiatric morbidity. Lifetime history of serious mental illness 
is important to assess since serious disorders can be episodic in nature and 
re-emerge (Teplin et al., 1997; Teplin & Swartz, 1989). Nevertheless, 
current symptoms should arguably take precedence in a clinical context 
where there are limited resources and immediate treatment needs must be 
identified. As such, tools which solely focus on lifetime or historical factors 
such as the RDS and Grubin may be limited in their clinical utility.  
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1.4.12 Psychometric properties  
All studies except Birmigham and Mullees (2005) reported some kind of 
psychometric properties associated with the tool in question as shown in 
Table 6. Only three original validation studies reported internal reliability 
(Ford et al., 2007; McCloskey et al., 2001; Teplin & Swartz, 1989). Where 
internal reliability was reported it was generally good with the lowest alpha 
reported for the CMHS-M at .78 (Ford et al., 2007) and the highest for the 
CORE-OM at .95 (McCloskey, 2001). Psychometric properties in terms of 
sensitivity and specificity were reported for seven out of the ten tools 
(Andersen et al., 2002; Ford et al., 2007; Grubin et al., 2002; Louden et al., 
2013; Shaw et al., 2003; Steadman et al., 2005; Teplin & Swartz, 1989). 
 
There is no consensus regarding what constitutes acceptable performance 
for a mental health screening tools in custody (Martin et al., 2013). 
Screening can improve identification of people with mental health problems, 
but often results in high false positive rates (Brooker et al., 2009). Some 
argue for screening purposes a high false positive rate is preferable (i.e. 
prioritising sensitivity) (Evans et al., 2010). On the other hand very high false 
positive rates can result in inefficient use of scarce resources (Hart et al., 
1993; Steadman et al., 2005), thus good specificity is also important. Martin 
et al. (2013) puts forward four different options in terms of evaluating 
performance, one of which is maximising overall accuracy with no priority 
given to sensitivity or specificity, which for sake of simplicity will be used as 
a point of comparison herein.  
 
The Grubin tool had the highest sensitivity at .97 (Grubin et al., 2002), 
followed by the PriSnQuest with a sensitivity of .89 (Shaw et al., 2003) and 
the RDS with a sensitivity of .79 (Teplin & Swartz et al., 1989). The GHQ-28 
had the poorest sensitivity at .65 (Andersen et al., 2002). In terms of 
specificity the RDS was the most specific, with a specificity of .98 (Teplin & 
Swartz, 1989) followed by the Grubin (.84) (Grubin et al., 2002) and BJMHS 
(.74) (Steadman et al., 2005). The K6 had by far the poorest specificity at 
.36 (Louden et al., 2013). Overall it appeared the Grubin tool followed by the 
RDS offered the best trade-off between sensitivity and specificity. The 
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BJMHS was developed to address limitations in the validity of the RDS and 
is recommended over the RDS (Martin et al., 2013). The BJMHS however 
has substantially lower sensitivity (.66) and specificity than the RDS 
(Steadman et al., 2005). As such, overall it seems the Grubin tool followed 
by the CMHS-M (Ford et al., 2007) (sensitivity .75 and specificity .70) 
currently offer the best overall accuracy in terms of mental health screening 
tools in prisons. Further research is needed to explore the accuracy of the 
CORE-OM (McCloskey, 2001), the Brimigham and Mulle (2005) tool and the 
PMHI (Anthony & Mc Fadyen, 2005). 
 
Of the eight studies that reported tool accuracy, four had replication studies 
(Ford et al., 2007; Grubin et al., 2002; Steadman et al., 2005; Teplin & 
Swartz, 1989). The RDS has several replication studies (e.g. Hart et al., 
1993; Rogers et al., 1995). Hart et al., (1993) in contrast to the validation 
study, reported good sensitivity with poor specificity, while Rogers et al. 
(1995) questioned the discriminant validity of the RDS but confirmed good 
internal reliability. Birmingham et al. (2000) tested very similar questions to 
the Grubin and reported reasonable sensitivity (.76) and specificity (.71). 
However in a replication study of the Grubin and BJMHS with prisoners in 
New Zealand (Evans et al., 2010), both tools had around half the sensitivity 
reported in their respective validation study sample (Grubin et al., 2002; 
Steadman et al., 2005). Similarly, Gagnon’s (2009) evaluation of BJMHS in 
a remand population found poorer accuracy in screening for SMI when 
compared to the original validation study. Baksheev et al. (2012) however 
reported better sensitivity for the BJMHS when screening for any Axis I 
disorder in police custody with the MINI as a criterion measure. With regard 
to the CMHS-M, Ford’s (2009) validation study reported sensitivity was 
substantially lower than previously found. Overall, replication studies across 
tools largely failed to reproduce strong predictive properties across samples.  
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Table 6 Psychometric properties of systematic review tools 
Screening tool Study Sensitivity Specificity PPV NPV α 
RDS 
 
Teplin & Swartz (1989) 
 
Hart et al. (1993) 
 
Rogers et al. (1995) 
.79 
 
- 
 
- 
.98 
 
- 
 
- 
.79 
 
.33 
 
- 
.01 
 
.89 
 
- 
- 
 
- 
 
.78 
Grubin  
 
 
 
Birmigham et al. (2000) 
 
Grubin et al. (2002) 
 
Evans et al. (2010) 
.76 
 
.97 
 
.42 
.71 
 
.84 
 
.75 
.39 
 
.60 
 
- 
.93 
 
.99 
 
- 
- 
 
- 
 
- 
PriSnQuest Shaw et al. (2003) .89 .61 - - - 
BJMHS 
 
 
 
 
 
 
Steadman et al. (2005) 
 
Evans et al. (2010) 
 
Gagnon (2009) (SMI) 
 
Baksheev et al. (2012) 
.66 
 
.34 
 
.67 
 
.82 
.74 
 
.86 
 
.59 
 
.64 
- 
 
- 
 
- 
 
.68 
- 
 
- 
 
- 
 
.78 
- 
 
- 
 
- 
 
- 
CMHS-M  
 
 
Ford et al. (2007) 
 
Ford et al. (2009) 
.75 
 
.64 
.70 
 
- 
- 
 
.66 
- 
 
.62 
.78 
 
.78 
K6 Louden et al. (2013) .75 .36 - - - 
GHQ-28 Andersen et al. (2002) .65 .69 - - - 
CORE-OM 
 
 
McCloskey (2001) 
 
Perry et al. (2009) 
n/a 
 
n/a 
n/a 
 
n/a 
n/a 
 
n/a 
n/a 
 
n/a 
.95 
 
.81 
Birmingham 
& Mullee tool 
Birmingham & Mullee (2005) 
 
n/a n/a n/a n/a n/a 
PMHI Anthony & McFadyen (2005) n/a n/a n/a n/a .83 
Note: replication studies excluded from the systematic review are shown in grey . 
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1.4.13 Methodological issues 
1.4.14 Study Design  
All studies were cross sectional in design. Eight of the studies employed a 
within subjects design to test development tools against an established gold 
standard (Andersen et al., 2002; Birmingham & Mullee, 2005; Ford et al., 
2007; Grubin et al., 2002; Louden et al., 2013; Shaw et al., 2003; Steadman 
et al., 2005; Teplin & Swartz, 1989). Birmingham & Mulle (2005) also utilised 
a control group.  Neither the CORE-OM nor the PMHI tools were tested 
against gold standard tools, which consequently makes establishing their 
predictive validity and thus utility as screening tools difficult.  
1.4.15 Recruitment and sampling 
All studies except Anthony & McFayden’s (2005) specified at what point 
participants were recruited. As expected, eight of the studies recruited 
participants at point of reception to either court, jail, prison or probation 
(Andersen et al., 2002; Ford et al., 2007; Grubin et al., 2002; Louden et al., 
2013; McCloskey, 2001; Shaw et al., 2003; Steadman et al., 2005; Teplin & 
Swartz, 1989). All of the studies which recruited participants from point of 
reception administered measures within the first week. McCloskey (2001) 
administered measures within two weeks of reception. Given the vast 
majority of studies recruited participants at point of reception, the validity of 
the screening tools for prisoners who have been in custody longer is not 
clear. Three studies administered diagnostic interviews as follow-ups. Ford 
et al. (2007) conducted a follow up five days after initial administration of 
tools, Louden et al., (2013) on average 87 days later and Shaw et al. (2003) 
did not report when the follow up was conducted. Conducting diagnostic 
interviews at later time points potentially reduces the reliability of findings in 
these studies, since psychological symptoms can vary over time. Birmigham 
& Mullee (2005) recruited a stratified sample of prisoners from wings who 
would have been there for varying time periods; average length of stay for 
participants was not reported making establishing the tools utility for 
screening at different time points in custody difficult.  
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Four studies employed a randomised sampling method (Anderson et al., 
2002; Ford et al., 2007; Grubin et al., 2002; Teplin & Swartz, 1989). Five 
studies systematically sampled all new admissions within a fixed time period 
(Anthony & McFayden, 2005; McCloskey et al., 2001; Shaw et al., 2003; 
Steadman et al., 2005; Louden et al., 2013). Brimigham & Mullee (2005) 
sample was selected based on prison officers identifying prisoners who met 
observational screening criteria, with random selection of a control group. 
The lack of randomisation in these six studies limits the generalizability of 
the findings since results may be influenced by selection bias. 
 
Five studies reported both the number of participants who refused to 
consent and were excluded (Andersen et al., 2002; Ford et al., 2007; 
Louden et al., 2013; McCloskey, 2001; Teplin & Swartz, 1989).  Two studies 
reported figures relating to the decline rate but did not report exclusions 
(Birmigham & Mullee, 2005; Shaw et al., 2007). Three studies did not report 
figures for those who were excluded or declined (Anthony & McFayden, 
2005; Grubin et al., 2002; Steadman et al., 2005). Failure to report 
declination rates and exclusion criteria reduce the validity of findings for the 
PMHI, Grubin and BJMS since it is not possible to ascertain if those who 
declined or were excluded had distinct characteristics from the study 
samples (for example higher levels of mental health problems).  
1.4.16 Sample size 
Sample size is a key indicator to assess when appraising quantitative 
studies since power to detect a statistically significant effect is depended 
upon sample size (Field, 2009). Cohen (1992) recommends a sample size 
of 783 to detect a small effect size, 85 to detect a medium effect size and 28 
to detect a large effect size at a α level of .05 with recommended power of 
.8. Sample size varied considerably across the studies reviewed ranging 
from N=53 (McCloskey, 2001) to N=10,330 (Steadman et al., 2005). Two of 
the studies had large sample sizes capable of detecting even small effect 
sizes increasing the validity and reliability of their results (Shaw et al., 2003; 
Teplin & Swartz, 1989). Seven studies had medium sample sizes (Anthony 
& McFadyen, 2005; Andersen et al., 2002; Birmigham & Mullee, 2005; Ford 
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et al., 2007; Grubin et al., 2002; Louden et al., 2013; Steadman et al., 2005) 
capable of detecting medium to large effect sizes and one study had a small 
ample size (McCloskey, 2001). The smaller sample sizes of these studies 
may have resulted in an underestimation of the tools performance, as it 
there would have been insufficient power to detect small effects.  
1.4.17 Sample demographics 
1.4.17.1.1 Age 
Participant age was reported in eight out of the ten studies. Two studies did 
not report age thus reducing confidence in the applicability of their results to 
other samples (Anthony & McFadyen, 2005; Grubin et al., 2002). Andersen 
et al. (2002) reported age ranges from 18 to 60 years, but did not specify a 
mean age.  All other studies provided the samples mean age with means 
ranging from 26 (Teplin & Swartz, 1989) to 34 years (McCloskey, 2001). 
The five studies reporting mean ages between 26 and 34 years all reported 
mean age as either 31 to 32 years (Birmigham & Mullee, 2005; Ford et al., 
2007; Louden et al., 2013; Steadman et al., 2005) suggesting relative 
homogeneity in age across studies and increasing the relevance of these 
results to this study population, which is of a similar mean age.  
1.4.17.1.2 Sex 
Six of the studies included both male and female participants (Andersen et 
al., 2002; Ford et al., 2007; Grubin et al., 2002; Louden et al., 2013; 
Steadman et al., 2005; Shaw et al., 2003). Percentages of females within 
samples ranged from 14% (Shaw et al., 2003) to 31% (Ford et al., 2007). 
For the purposes of the current review, where findings were reported 
separately for males and females, the figures for males were extracted 
given the current emphasis on male prisoners. Two studies which included 
males and females did not report the proportions of each gender negating 
ability to identi fy differences in psychometric properties of the tools by sex 
(Andersen et al., 2002; Steadman et al., 2005).  Four studies had all male 
samples and therefore the tools validity with female prisoners cannot be 
assumed (Anthony & McFadyen, 2005; Birmigham & Mullee, 2005; 
McCloskey, 2001; Teplin & Swartz, 1989).  
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1.4.17.1.3 Ethnicity 
Six of the ten studies reported sample distribution by ethnicity (Birmigham & 
Mullee, 2005; Ford et al., 2007; Louden et al., 2013; McCloskey, 2001; 
Steadman et al., 2005; Teplin & Swartz, 1989). Notably, the four US studies 
reported much larger proportions of black or African American (between 
33% (Louden et al., 2013) and 58% (Steadman et al., 2005)) and Hispanic 
20%  (Ford et al., 2007) participants compared to the UK studies thus 
reducing reliability of their findings in UK samples. Both McCloskey (2001) 
and Birmingham & Mullee’s (2005) UK samples consisted of 92% white 
participants in kin with the South Wales prisoner population.  Four studies 
did not report the ethnic composition of their samples (Andersen et al., 
2002; Anthony & McFadyen, 2005; Grubin et al., 2002; Shaw et al., 2003) 
limiting their generalizability.   
1.4.18 Management of confounding variables  
The potential impact of confounding variables was considered by all studies 
to varying degrees. Three tools, the RDS, PriSnQuest and CMHS-M were 
derived statistically from longer composite measures (Ford et al., 2007; 
Shaw et al., 2003; Teplin & Swartz, 1989). Additionally, in Andersen et al ’s. 
(2002) study the GHQ-28 was embedded in a longer assessment. As such 
the assessment of the independent validity and accuracy of these tools is 
compromised and cannot be assumed.  
 
Selection procedures also have the potential to produce bias in some 
studies. Randomisation was only employed in four studies. One study 
offered financial incentive for participation resulting in high participation 
rates, but potentially introducing contamination bias into the results (Teplin & 
Swartz, 1989). Another study had a high drop out rate (> 40%) (Louden et 
al., 2013) although possible differences across those who dropped out and 
participated were assessed and did not differ. Furthermore, Ford et al. 
(2007) excluded those with known mental health problems from the study 
entirely significantly reducing the relevance of their result to populations with 
high rates of mental health problems. Steadman et al. (2005) on the other 
hand over sampled those who screened positive for mental health problems 
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in their follow up without statistically adjusting for this, thus reducing the 
relevance of their findings to non-clinical samples. Almost all studies (n=8) 
also focused on new receptions. Such sampling biases decrease the 
generalizability of findings and consequent validity of tools across samples.   
 
Personnel administrating screening tools also varied between researchers 
and operational staff across studies. In half of the studies researchers 
administered the measures (Andersen et al., 2002; Birmingham & Mullee, 
2005; Ford et al., 2007; Shaw et al., 2003; Teplin & Swartz, 1989). In three 
studies operational staff administered screening tools (Grubin et al., 2002; 
Louden et al., 2013; Steadman et al., 2005) and two studies did not report 
who the tools were administered by (Anthony & McFadyen, 2005; 
McCloskey, 2001). It is possible that disclosures of mental health difficulties 
may have been higher in studies where tools were administered by 
researchers since research has shown that offenders are less likely to 
disclose health problems to operational staff (Steadman et al., 2005). 
However, studies where operational staff administered tools (Grubin et al., 
2002; Louden et al., 2013; Steadman et al., 2005) may well have greater 
ecological validity.  
 
Of the seven studies which utilised independent diagnostic interviews as 
criterion measures, only three ensured blinding to the outcome of other 
measures (Grubin et al., 2002; Ford et al., 2007; Steadman et al., 2005). 
Blinding was not carried out in Birmingham & Mullee (2005) or Shaw et al’s. 
(2003) studies and it was not clear if blinding was implemented or not in 
Louden et al ’s. (2013) study. Failure to blind interviewers to either the 
outcome of screening or diagnostic assessment (depending on the order of 
administration) can result in biased assessments, which may result in 
overestimation of tools performance (Karanicolas et al., 2010).  
 
Similarly, although common practice Whiting et al. (2011) argue that 
selecting a post-hoc cut point to optimise sensitivity and specificity results in 
overestimation of test performance, whereby the test is likely to perform 
worse in an independent sample where the same cut off is applied. In four 
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studies the test cut off was selected to optimise sensitivity and specificity 
(Andersen et al., 2002; Ford et al., 2007; Shaw et al., 2003; Teplin & Swartz 
et al., 1989). For tools that had replication studies including the RDS (Hart et 
al., 1993), Grubin (2002), and CMHS-M (Ford et al., 2009), all except the 
BJMHS (Evans et al., 2010) had lower sensitivity and specificity in 
replication studies compared to the original study reducing confidence in the 
generalizability of their validity.  
 
Although descriptive demographic information such as age was reported in 
eight studies and ethnicity in six studies, none of the studies explored these 
variables with regard to the study results. Grubin et al. (2002) did explore 
differences between male young offenders and adults, although age 
differences within the adult category were not explored further. Potential 
confounding factors such as sentence length, index offence and detention 
status were also not explored making it difficult to establish if the tools had 
similar psychometric properties or not across differing groups of prisoners.  
1.4.19 Criterion measures  
Eight of the ten studies used criterion measures as ‘gold standards’ to 
evaluate screening tools against. The most commonly cited criterion 
measure was the SCID utilised in three studies (Ford et al., 2007; Louden et 
al., 2013; Steadman et al., 2005). The SADS-L was adopted in two studies 
(Birmingham & Mullee, 2005; Grubin et al., 2002). The NIMH-DIS (Teplin & 
Swartz, 1989), PSE-10 (Andersen et al., 2002) and SCAN (Shaw et al., 
2003) were also utilised in a study each. Two studies did not assess tools 
against a criterion measure (Anthony & McFadyen, 2005; McCloskey, 
2001). Half of the studies administered the criterion measure to all 
participants (Andersen et al., 2002; Birmingham & Mullee, 2005; Ford et al., 
2007; Tepli  & Swartz, 1989), while the other half administered the criterion 
measure to a sub sample only substantially weakening power to establish 
predictive validity. In Louden et al ’s., (2013) study there was a substantial 
delay (more than a month) between administration of the screening 
measure and criterion measure, decreasing the meaningfulness of 
comparison. Use of criterion measures allows for the estimation of 
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sensitivity and specificity as well as assessing construct validity. The 
effectiveness of tools in a screening context is not clear if meaningful 
comparison has not been made with a criterion measure to allow for 
estimation of sensitivity and specificity.  
1.4.20 Quality of reports  
The quality of reporting within the ten studies included in the review was 
variable.  Based on the quantitative scoring system applied to the studies, 
Ford et al ’s. (2007) study scored highest scoring two out of two followed by 
Grubin et al ’s. (2002), Steadmean et al. (2005) and Louden et al ’s. (2013) 
studies each scoring 1.8 out a possible 2. Anthony and McFayden’s (2005) 
study was the weakest (score of 1.3) in terms of quality closely followed by 
Shaw et al ’s. (2005) study (score of 1.4). All studies included in the 
systematic review included and introduction drawing on relevant literature 
and provided a rationale for the study. One study did not have an abstract 
(Andersen et al., 2002). Only two studies clearly specified hypotheses 
(Louden et al., 2013; Steadman et al., 2005). Failure to specify a priori 
hypothesis increases the possibility of false-positive results from post hoc 
testing (Corner & Kendall, 2013), thus reducing confidence in the results of 
these studies.  
 
With regard to methodology, most studies reported the dates of data 
collection, three did not specify a time period making it difficult to establish 
their contemporary relevance (Ford et al., 2007; Louden et al., 2013; 
Anthony & Mc Fadyen, 2005). Half of the studies specified inclusion and 
exclusion criteria, half did not (Anthony & McFadyen, 2005; Birmigham & 
Mullee, 2005; Grubin et al., 2002; Shaw et al., 2003; Steadman et al., 2005). 
All studies except Anthony & McFayden’s (2005) provided a description of 
how their sample was arrived at increasing their reliability, although none 
were based on power calculations. 
 
Statistical procedures utilised to deduce results were presented in all papers 
and summaries of key findings were provided in each paper’s discussion. All 
papers discussed the potential utility and generalisability of the tools in 
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question.  To varying degrees, all but one paper (McCloskey, 2002) 
considered limitations of the study. Six of the studies provided detail of how 
the research was funded; four did not which may introduce bias into their 
results based on the funding source (Andersen et al., 2002; Anthony & 
McFadyen, 2005; McCloskey, 2002; Shaw et al., 2007). 
1.4.21 Implications for clinical practice 
Screening for common and severe mental health problems using evidence-
based tools is stipulated within the Policy Implementation Guidance as a 
core function of prison mental health services in Wales (Welsh Government, 
2014); which screening tools are utilised to do so, however, is not stipulated. 
The current systematic review has identified a range of brief screening tools 
validated for identifying mental health needs amongst offenders, which are 
mostly freely available and can be quickly administered. However 
substantial variation in methodological rigour and approach including 
sample characteristics, size, criterion measures and psychometric 
evaluation make selecting appropriate measures for the clinical context in 
Welsh prisons difficult. Furthermore, existing research has failed to reliably 
replicate strong psychometric properties of tools in new samples, thus the 
utility and accuracy of the existing tools for the Welsh prison population 
cannot be assumed.  
 
Systematic analysis of the studies included in this review indicated that four 
tools, the Grubin, BJMHS, CMHS-M and K6 had validation studies of good 
quality, which support their use in clinical practice. However, three of those 
tools the BJMHS, CMHS-M and K6 were developed and validated in the US. 
This is problematic since the samples they were validated on are not 
representative of the British prisoner population, particularly in terms of 
ethnic composition. The sensitivity and specificity of these three tools were 
also all below .80 in their validation studies. Furthermore, the BJMHS and 
CMHS-M both had lower sensitivity in their replication study samples (Evans 
et al., 2010: Ford et al., 2009) and no studies further validating the K6 with 
prisoners were identified. This brings into question their utility for clinical 
practice in the UK, given that their predictive accuracy is likely to differ within 
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a British prisoner population.  A further issue is that none of these three 
studies have been validated across a spectrum of prisoners. Those with 
mental health problems were excluded from Ford et al. (2007) study, 
Steadman et al. (2005) oversampled those identified with a mental health 
problem and Louden et al. (2013) only sampled probationers. As such their 
utility for screening prisoners across the range from those with no mental 
health problems through to those with severe mental health problems 
cannot be assumed. Despite the BJMHS, CMHS-M and K6 demonstrating 
some promise in terms of being freely available short well validated tools, 
they would need to be further validated with British prisoners in order to 
establish their utility in clinical practice in the UK.  
 
The Grubin (Grubin et al., 2002) screening tool, which this review also 
identified as having a high quality validation study, is the only tool to have 
been adopted in the UK. It is not however used in its original validated form 
in the prisons sampled herein, and adapted versions may not possess the 
same psychometric properties. Moreover, the Grubin was developed prior to 
introduction of the stepped care model, thus once again is designed to 
screen for severe mental i llness based solely on historic factors. As such it 
is not appropriate to address screening for current primary care needs as 
stipulated by Part 1 of the Mental Health Measure (2010). The few tools 
identified that do screen more broadly for mental health problems and 
psychological distress have shown poor psychometric properties (CMHS-M; 
GHQ-28) within prison populations or have not been sufficiently validated 
(CORE-OM; PMHI). In sum, the current review has highlighted the lack of 
sufficiently validated screening tools for assessing the mental health of 
British prisoners in line with current clinical practice using a stepped care 
model as required by the Mental Health Measure (2010). Consequently, 
there is a need to validate screening tools which may be psychometrically 
robust, be feasible and reflect the needs of current service pathways in 
British prisons.  
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1.4.22 Limitations of the systematic review  
Firstly, while a systematic approach was adopted in searching the literature, 
it is possible that some tools may not have been identified – particularly 
those that performed poorly which may have been subject to publication 
bias (Martin et al., 2013). Secondly, the review is dependent on the quality 
of papers included. Studies varied dramatically in their approach to and 
reporting of samples and psychometric properties thus rendering 
comparison difficult at times. Many of the studies were conducted in 
countries outside of the UK where differing legal frameworks and population 
demography alter the composition of the offender populations. Additionally, 
cross cultural differentiation in the construct of mental health influences 
base rates, which in turn affects psychometric properties.  
 
Thirdly, comparison of positive and negative predictive values was beyond 
the scope of this review. Given that estimates of base rates for mental 
health problems in the prison population are relatively high, however, 
predictive values are not likely to be heavily affected (Glaros & Kline, 1988).  
Fourthly, most studies were based on self-reports and as such could be 
subject to biases such as social desirability (van de Mortel, 2008) as well as 
malingering (Rogers et al., 1996). None of the studies checked content 
validity through seeking prisoner’s views. Fifthly, the populations included all 
volunteered to take part. It could be argued that those that are most unwell 
would be the least likely to take part, as well as those with known mental 
health problems being specifically included or excluded from some studies 
reducing the generalisability of findings. Finally, the current review focused 
specifically on screening tools validated for use with offenders and thus 
excluded existing tools used in the community, which may be useful for 
screening for mental health problems but have yet to be validated in this 
population.  
1.4.23 Summary and rationale 
In sum, this review has identified ten screening tools for assessing the 
mental health of prisoners. Four tools had high quality validation studies 
(BJMHS; CMHS-M; K6; Grubin), though only one tool, the Grubin was 
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validated in the UK. Though the Grubin is utilised in current screening 
processes in British prisons it is now outdated, focusing on historic 
predictors of mental health problems as opposed to current distress and 
treatment need. Similarly most other tools identified typically focused on 
identifying severe mental illness therefore do not meet the policy and 
service requirement to also screen for common mental health problems. 
Identified tools which have the potential to screen more broadly are poorly 
validated in prisons, do not have established cut point and are not used 
routinely in British prisons. As such, the systematic review has highlighted a 
gap in the literature in term of establishing effective screening tools and 
identifying cut off points for common and severe mental health needs. 
Addressing this gap by validating appropriate tools will allow for faster and 
more accurate assessment of need and thus appropriate referral and 
targeting of limited resources. Consequently, the current research aims to 
compare the uti lity of the CORE-10 as screening tool for common and 
severe mental health problem in comparison to the GHQ-12 and existing 
practice in terms of referral decision. 
1.5 Research Aims  
Specifically the current research aims to improve screening for common and 
severe mental health problems in line with current policy by:  
x Identifying appropriate cut off points for common and severe mental 
health needs in prisoners on brief standardised screening measures 
(CORE 10 and GHQ-12), comparing against a gold standard 
diagnostic interview (Mini International Neuropsychiatric Interview 6.0 
(MINI 6.0)). 
x Comparing the sensitivity and specificity of differing tools  and 
methods (CORE 10, GHQ-12 and referral decisions) against a gold 
standard (MINI 6.0) to establish which gives the most accurate  
prediction of common and severe mental health problems in 
prisoners.  
x Assessing the psychometric reliability and validity of the CORE-10 
within a prison population. 
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1.5.1 Hypotheses  
Based on existing research and the study aims the following hypotheses will 
form the basis of this study:  
 
H1 CORE-10 scores will be higher amongst those meeting MINI 6.0 
screening criteria for common or severe mental i llness than amongst 
those with no disorder.  
H2 GHQ-12 scores will be higher amongst those meeting MINI 6.0 screening 
criteria for common or severe mental illness than amongst those with 
no disorder. 
H3 Variables identified by research as predictive of mental health problems 
in custody will be correlated with measures of mental health in the 
current study. 
H4 There will be a strong positive correlation between CORE-10 and GHQ-
12 scores. 
H5 There will be a positive correlation between CORE-10 and clinical 
referral decisions.    
H6 CORE-10 score and MINI 6.0 SMI, any current and lifetime mental health 
condition status will be correlated.  
H7 CORE-10 and MINI 6.0 suicidality scores will be correlated.  
H8 The CORE-10 will have discriminant validity in that scores will not be 
correlated with variables not directly associated with mental health 
(e.g. age, ethnicity, prison). 
H9 The CORE-10 will have superior sensitivity and specificity than the GHQ-
12 and referral decisions for identifying prisoners with common 
mental health needs at the primary care level. 
H10 The CORE-10 will have superior sensitivity and specificity than the 
GHQ-12 and referral decisions for identifying prisoners with severe 
mental health needs at the secondary care level. 
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H11 The CORE-10 will have high internal and re-test reliability in the prison 
population 
H12 Confirmatory Factor Analysis (CFA) will confirm the original six factor 
structure of the CORE-10 in a prison population.
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2 Method 
2.1 Design 
A cross-sectional design was adopted in order to explore the construct 
validity, sensitivity and specificity of the CORE-10 as a screening instrument 
for assessing common (primary care) and severe (secondary care) mental 
health needs. The CORE-10 was compared against the GHQ-12 and 
referral to mental health services decisions, with the MINI 6.0 diagnostic 
interview utilised as the gold standard benchmark. Two-week re-test 
reliability of the CORE-10 and GHQ-12 was assessed via a longitudinal 
design. Data was collected by self-completion of questionnaires and 
analyses used correlational approaches, ROC and confirmatory factor 
analysis. 
2.2 Participants 
2.2.1 Power analysis 
Participants were recruited from two prisons in south Wales. The sample 
size was based on a power calculation for ROC analysis using MedCalc 
version 15.11 (MedCalc Software, Ostend, Belgium). The four ROC 
analyses would require a total minimum sample of 116 to distinguish a 
typical area under the curve of 0.8 from an area of 0.5 (no prediction) at 
power of 0.8 with alpha set at .05. Given high attrition rates in-prison based 
research over-sampling is recommended (Trestman et al., 2015). A total 
sample of N =150 was recruited to maximise statistical power. 
2.2.2 Inclusion and exclusion criteria 
All male prisoners aged 18 years and above who had been received into the 
establishments in the six months preceding data collection were eligible for 
inclusion. Prisoners who did not speak English, who were deemed ‘unsafe  
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to see’ based on prison risk assessment, or who the researcher assessed 
as not having capacity to consent7 were excluded. 
2.3 Procedure 
2.3.1 Ethical and research approval  
The study was approved by Cardiff University Psychology Research Ethics 
Committee (see appendix 2) and the National Offender Management 
Service (NOMS) research committee (see appendix 3). Permission to recruit 
participants was granted by the respective governor and director of the two 
establishments following consultation with key stakeholders (see appendix 4 
for details of stakeholder engagement). 
2.3.2 Recruitment  
An invitation explaining the nature of the research, inclusion criteria and 
inviting prisoners to participate in the research was sent out to every 
prisoner a week before the researchers were due to visit the establishments. 
Wings were then chosen at random and visited by the researcher 8. All 
prisoners who had shown an interest in taking part on that wing were 
approached by the researcher who provided further information and sought 
informed consent to participate. On wings where few prisoners had shown 
an interest, all prisoners on that wing at the time were approached and 
offered the opportunity to participate. On wings where many prisoners had 
volunteered to participate participants were randomly selected by pulling 
prisoner numbers out of a hat based on the number of participants it was 
possible to see during that period.    
2.3.3 Consent 
Ethically concerns have been raised regarding prisoners being coerced into 
research (Fazel & Lubbe, 2005). Moser et al. (2004) formally assessed a 
sample of 40 prisoners’ competence to consent to participate in research 
and concluded that normal procedures for ensuring informed consent are 
                                                 
7 Capacity was informally assessed by the researcher based on judgment of whether 
individuals could understand information provided regarding the study and the implications  
and potential consequences of taking part. 
8 Wings specifically for prisoners staying longer durations at the prisons were excluded due 
to the exclusion of individuals who had been at establishments for six months  or more.  
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sufficient for prisoner populations.  
As such, information outlining the purpose of the study, including that 
participation was voluntary, was provided in the information sheet for 
prisoners (see appendix 5). The researcher gave prisoners time to read the 
information sheet and also summarised the information verbally for all 
prisoners to account for the low level of literacy within the prisoner 
population (Morgan & Kett, 2003). Prisoners provided informed consent to 
participate by signing the consent form (see appendix 6). A debrief sheet 
was provided for all prisoners who participated (see appendix 7).  
2.3.4 Confidentiality 
Participants were informed that all information they provided would be 
treated confidentially unless they disclosed information to suggest a risk to 
themselves, others, security or a breach of prison rules. Where risks were 
identified, prisoners were informed that confidentiality would be breached 
and prison staff were informed (see appendix 8 for a description of the risk 
management protocol).  
 
Data was stored anonymously to maintain confidentiality. Participants were 
assigned a research ID number in order to link data from the two time 
points. Front sheets of the interview battery with prisoner numbers on were 
removed and consent forms were stored separately to maintain 
confidentiality. 
2.3.5 Data collection and storage 
Data collection took place during July and August 2015. Interviews were 
conducted by the author (n=101) and three research assistants (n=49) all of 
whom had been trained in administration of the measures and were 
supervised by the author. In line with the Data Protection Act 1998 data was 
stored anonymously. All data was stored in a locked filing cabinet.  
2.3.6 Administration  
Interviews took place in interview rooms or at tables in secluded areas of 
wings. Researchers were in view of, but out of earshot of, custodial staff 
during interviewing. Interviews lasted between 15 and 50 minutes.  At time 
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one measures were administered in the following order: demographic 
questions, CORE-10, GHQ-12, MINI 6.0 (appendix 9). At time two the GHQ-
12 was administered first followed by the CORE-10 (appendix 10). Fifty four 
per cent (n=81) of the sample completed time two interviews approximately 
two weeks (range 11-16 days) following the initial interview. An overview of 
the research procedure is provided in figure 1.  
 
Figure 2 Research procedure 
Stage 1 
  
Stage 2  
 
Stage 3  
 
Stage 4 
 
Stage 5 
Ethical and research approval 
x Cardiff University Ethics Committee 
x National Offender Management Service (NOMS) 
x Approval from prison governors and directors 
Recruitment  
x Invitation to participate sent out to all prisoners 
x Prison wings selected at random and potential 
participants approached 
Consent  
x Information sheets read to potential participants  
x Consent forms completed with willing participants  
Time 1 Administration (N=150) 
x Demographic questions, MINI 6.0, CORE-10 and 
GHQ-12 administered   
Debrief sheet provided 
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2.4 Measures 
2.4.1 Demographic measures 
Demographic information regarding: age, ethnicity, if the person was a 
foreign national, what their first language was, if it was their first time in 
prison sentence length, length of time in current prison, index offence and if 
they were a veteran of the armed forces was collated (see appendix 9). 
Index offence was categorised according to Home Office counting rules for 
recorded crime (Home Office, 2015). Where several index offences were 
reported the most serious (based on sentence length) was categorised. 
Items included were derived from the existing literature and discussions with 
commissioners.  
2.4.2 Predictors of mental health problems in prisons 
Research has identified a number of factors that are correlated with metal 
health difficulties in prison (Birmingham et al., 2000; Greenberg & 
Rosenheck, 2008). Variables consistently identified are a history of self-
harm, past psychiatric care, prescription of antidepressants before prison 
(Brimigham et al., 2000; Grubin et al., 2002), homelessness, alcohol and 
drug problems in the in the year before prison (Greenberg & Rosenheck, 
2008; McNeil et al., 2005). As such, six dichotomous questions relating to 
these factors were included in the interview battery. 
2.4.3 Core Outcomes in Routine Evaluation 10 (CORE-10) 
The CORE-10 (Connell & Barkham, 2007) is a brief measure derived from 
the CORE-OM, a 34 item assessment and outcome measure. The CORE-
10 is a pan theoretical measure to assess global distress. It is suitable for 
use as screening tool and outcome measure. The CORE-10 includes two 
anxiety items, two depression items, three functioning items and an item 
each for trauma, physical symptoms and risk. These items are split across 
six high intensity and four low intensity items. Individuals rate how much 
Time 2 Follow-up administration (N=81) 
x Sub group of prisoners administered the GHQ-12 
and CORE 10 (11-16 days post time 1) 
Debrief sheet provided 
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they have felt a certain way in the last week on a five point scale ranging 
from ‘not at all’ (scored 0) to ‘most of the time’ (scored 3). The CORE-10 
contains two reverse scored items. The measure was presented in its 
original form.  
 
A total clinical score ranging between 0 and 40 was derived by summing 
scores from the 10 items. Higher scores indicate the individual is reporting 
more problems/distress. Scores above 10 are considered to be in the 
clinical range, with severity levels ranging from mild to severe defined by 
different cut of points as shown in table 7 (Connell & Barkham, 2007). At a 
cut off of 13 the CORE-10 has sensitivity of .92 and specificity of .72 in 
community populations when compared against a diagnosis of DSM-IV 
depression using the SCID. In community samples there are also good 
correlations between CORE-10 scores and scores on other measures, 
including the SCL-90-R, Brief Symptom Inventory and the Beck Depression 
Inventory (BDI). The CORE-10 has very good internal reliability (α .82) and 
is sensitive to change, with a recommended change score of 6 being 
reliable (Connell & Barkham, 2007). The CORE-10 has yet to be validated in 
prison populations, although items from its parent measure the CORE-OM 
were found to be acceptable and feasible with hospitalised forensic 
inpatients (Perry et al., 2013).  
 
Table 7 Normative cut off scores for the CORE-10 (Connell & Barkham, 
2007) 
 Severity  CORE-10 cut off score 
N
on
 
cl
in
ic
al
 Healthy ≤ 5 
Low level ≤ 10 
C
lin
ic
al
 
Mild 11-14 
Moderate 15-19 
Moderate to severe 20-24 
Severe ≥25 
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2.4.4 General Health Questionnaire 12 (GHQ-12) 
Derived from the longer GHQ-60, the GHQ-12 is one of the most widely 
used screens of psychiatric morbidity. The tool was designed to be a 
unidimensional measure of psychiatric morbidity, although there has been 
contention that it may have a two or three factor structure (Kalliath et al., 
2004; Shevlin & Adamson, 2005; Werneke et al., 2000). Hawkins (2008) 
concluded that the GHQ-12 is undimensional, but is affected by response 
bias to negatively framed items.  
 
The GHQ-12 aims to distinguish ‘psychiatric cases’ from non-cases, thus 
assessing deviation from ‘normal functioning’ (Goldberg, 1972). The shorter 
12 item version is thought to be just as good, or better, than longer versions 
at detecting psychiatric morbidity (Goldberg et al., 1997). 
 
Participants were asked to rate the GHQ-12 items in terms of whether they 
had felt that way in the preceding few weeks more or less than usual on a 
four point scale in line with the original format. Various scoring options are 
available for the GHQ-12, the 0-0-1-1 method was adopted for the current 
study. This method of scoring is preferred since it has the advantage of 
eliminating errors caused by ‘end’ and ‘middle’ users (Goldberg, 1978; 
Goldberg et al., 1997) and has been utilised in previous studies with prison 
populations (Andersen et al., 2002; Boothby et al., 2010; Hassan et al., 
2011). Using this scoring method, a total GHQ-12 score ranging between 0-
12 was created by summing responses to the 12 items. Higher scores 
indicate greater psychiatric morbidity.  
 
Multiple thresholds for identifying cases on the GHQ-12 have been 
proposed. In community samples thresholds as low as one or more (Gureje 
& Obikoya, 1990) and as high as six or more (Goldberg et al., 1997) have 
been proposed, although three or more is the typical cut-off utilised in the 
community (Hassan et al., 2011).  Higher cut points are however thought to 
offer a better balance between sensitivity and specificity in prison 
populations (Andersen et al., 2002), although there is no established cut off 
point for forensic populations. Cut-off scores of four (McGilloway & Donnelly, 
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2004) five (Boothby et a l., 2010; Smith & Borland, 1999) and seven or more 
(Hassan et al., 2011; OHRN, 2010) have also been used as threshold for 
caseness in offender populations.  
2.4.5 Mini Neuro Psychiatric Interview Version 6 (MINI 6.0) 
The MINI 6.0 is considered a gold standard short diagnostic interview for 
major Axis I disorders consistent with DSM-IV and ICD-10 classifications. It 
has similar reliability and validity to the SCID, but is faster to administer 
(Sheehan et al., 1997; 2010). The MINI 6.0 produces dichotomous yes/no 
classifications for presence of disorders both currently and over the person’s 
lifetime. The MINI 6.0 has previously been utilised as a gold standard 
against which to validate mental health screening tools in prison populations 
(Baksheev et al., 2012; Evans et al., 2010), as well as being widely used in 
epidemiological research within custodial settings (Black et al., 2004; Borrill 
et al., 2003; Gunter et al., 2008; Falissard et al., 2006; Fotiadou et al., 2006; 
Rivlin et al., 2010; Westmoreland et al., 2010). 
 
In order to reduce demands on participants, only the major depressive, 
suicidality, manic and hypomanic, panic disorder, agoraphobia, social 
phobia, obsessive compulsive disorder, post-traumatic stress disorder, 
generalised anxiety disorder and psychotic disorders sections of the MINI 
6.0 were administered. The MINI screens for antisocial personality 
disorder9, anorexia nervosa, bulimia nervosa and substance dependence 
and abuse were excluded for sake of brevity. These disorders were 
considered of less interest as they are not typically treated by prison mental 
health services.  
 
                                                 
9 Personality disorders were specifically excluded from consideration for a 
number of reasons. Firstly, personality disorders have not typically been 
included in mental health screening tools previously. Secondly, assessment 
of personality disorder is complex and would not be captured by CORE-10 
screening items. Finally, the very high prevalence rate of personality 
disorders in male prison populations (Fazel & Seewald, 2012) meant that 
inclusion would have resulted in the vast majority of prisoners screening 
positive, thus rendering the utility of the screening tool in practice redundant.  
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Three dichotomous variables, any current serious mental illness (SMI), any 
current mental health disorder and any lifetime mental health disorder were 
created based on MINI 6 classification. In line with previous research 
(Birmingham & Mullee, 2005; Shaw et al., 2003; Steadman et al., 2005; 
Teplin & Swartz, 1989), the definition of a current SMI was based on a 
positive screen in the last month for current major depressive disorder, 
bipolar (i), bipolar (ii), bipolar disorder not otherwise specified, mood 
disorder with psychosis or psychotic disorder. The ‘any current mental 
health disorder’ variable was based on a positive screen for any of the 
following in the last month: major depression episode, suicidality, manic 
episode, major depressive disorder and/or bipolar (i) and/or bipolar (ii) 
and/or bipolar disorder not otherwise specified and/or mood disorder with 
psychosis and/or psychotic disorder, panic disorder (with and without 
agoraphobia), agoraphobia, social phobia, obsessive compulsive disorder, 
post traumatic distress disorder and generalised anxiety disorder. Similarly, 
any lifetime mental health disorder was based on a positive screen for any 
of the above disorders over the life course. For suicidality, the MINI 6.0 
produces a score ranging from 0 to 68, with scores from 0 to 8 considered 
low, 9 to 16 considered moderate and 17 or more considered high in term of 
current suicidality. 
2.5 Data analysis 
2.5.1 Descriptive analysis 
Data analysis was carried out using SPSS version 23 (IBM corporation, 
2015). Preliminary analysis was conducted to check for errors in the data, 
outliers and test assumptions for parametric tests in continuous variables. 
Correlational analysis was carried out to test hypothesised associations 
between differing mental health variables, as well as exploring relationships 
with demographic variables. Alpha was set at 0.05 for all two-tailed tests of 
statistical significance.  
2.5.2 Receiver Operating Curve (ROC) analysis  
The sensitivity, specificity, negative and positive predictive power of the 
CORE-10 and GHQ-12 for identifying primary care and secondary care level 
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need were assessed against MINI any current mental health disorder 
(primary) and MINI current SMI (secondary) classification using ROC 
analysis with MedCalc version 15.11 (Medcalc Software, 2015). 
2.5.3 Confirmatory Factor analysis 
Confirmatory Factor Analysis was conducted on the time 1 CORE-10 data 
(N=150) using AMOS version 20 (Arbuckle, 2011). Structural Equation 
Modelling estimation was conducted using the variance-covariance matrix 
with Maximum Likelihood (ML) method. Bollen-Stine bootstrapping was 
applied to assess model fit due to the data not conforming to the assumption 
of multivariate normality (Bollen & Stine, 1992). With non-normal data 
particularly in small samples the ML Chi Square statistic can be inflated, 
therefore assessment of the Bollen-Stine bootstrap p-value is recommended 
to ascertain overall model fit. A non-significant Bollen-Stine bootstrap p 
value supports the null hypothesis that the model is a good fit (Ghofar & 
Islam, 2015).  Three factor solutions were compared, the original six factor 
solution10, the two factor solution representing high and low intensity factors 
– both proposed by Connell & Barkham (2007), and a single factor solution 
including all CORE-10 items (see appendix 12 for hypothesised factor 
solutions). Model fit was assessed using the goodness-of-fit index (GFI); 
comparative fit index (CFI); normed fit index (NFI); root-mean-square error 
approximation (RMSEA) and Akaike's information criterion (AIC) with 
assessment of recommended acceptable values. 
                                                 
10 Single item factors were excluded from the six factor model since the observed item 
represents the latent factor and it is not possible to establish an identified model when 
single item factors are included (McDonald, 1985). As such the six-factor model contained 
the three factors with more than one item: anxiety, depression and functioning.   
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3 Results 
3.1 Chapter outline 
The current chapter presents the results of the study with reference to the 
stated hypotheses. Firstly, results of the preliminary data analysis to assure 
data quality and assess appropriateness of statistical tests are presented. 
Secondly, descriptive results for demographic and mental health variables are 
presented, with an analysis of the relationship between variables. Thirdly, 
ROC analysis results are presented to compare the performance of each tool 
in screening for mental health problems in prisoners. Finally, results of 
confirmatory factor analysis are presented to confirm the factor structure of 
the CORE-10 with prison populations.  
3.2 Preliminary data analysis 
3.2.1 Error analysis 
Minimum, maximum and frequency values for each variable were calculated 
to identify if any point fell outside the defined range or category. One data 
point was identified as entered incorrectly and two as not entered, these were 
corrected by referring back to the raw data. Total scores were calculated 
electronically using SPSS to avoid human error.   
3.2.2 Missing data 
There was only one missing data point from the CORE-10 and GHQ-12 
continuous variables. These missing data points were replaced with the 
individual’s mean for that scale. Categorical data was complete with the 
exception of two participants. Categorical MINI 6.0 data was incomplete for 
one participant due to his interview being terminated prematurely for 
operational reasons. His positive classification on earlier MINI 6.0 indices, 
however, allowed his data to be utilised in the overall analysis.  Referral 
decision data was not available for one other participant, who consequently 
was excluded from the ROC analyses.  
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3.2.3 Parametric test assumptions 
3.2.4 Normality 
None of the continuous variables (age, suicidality score, CORE-10 and GHQ-
12 at times one and two) were normally distributed as indicated by significant 
Kolmogrov-Sirmov (K-S) test statistics (p >.05). All variables were significantly 
negatively skewed as indicated by significant skew z scores (p >.05).  
3.2.5 Linearity 
Parametric tests require a linear relationship between variables (Field, 2009). 
Analysis of scatter plots of each continuous variable against each other 
confirmed linear distributions.  
3.2.6 Homoscedasticity 
Homoscedasticity assumes similar variances for residuals across the range of 
the predictor variables (Field, 2009). Visual analysis of standardised 
scatterplots suggested the data was homoscedastic. 
3.2.7 Independence and outliers 
Participants represented independent cases. Outlier analysis was carried out 
using box plots and z score analysis. Z scores did not exceed the critical 
value of 3.29 for any variable. For all variables less than 1% of Z scores 
exceed the critical value of 2.57 and less than 5% exceeded the critical value 
of 1.96, suggesting outliers would not unduly bias parametric models fitted to 
the data (Field, 2009).  
3.2.8 Summary 
The data met the assumptions of linearity, homoscedasticity, independence 
and had minimal outliers. However, the assumption of normality was violated 
for all continuous variables. As such, bootstrapping was employed when 
calculating correlations and confirmatory factor analysis, a method of 
statistical inference that does not rely on the normal distribution of data (Efron 
& Tibshirani, 1997). Bootstrapping uses the sample data to empirically build a 
picture of the sampling distribution of the sample mean by ‘resampling’ the 
data with replacement many times, rather than relying on central limit 
theorem, which states the sample mean has a normal distribution when 
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assumptions are met (Mooney & Duval, 1993). Percentile bootstrap 
confidence intervals are produced based on the values between which 95% of 
the bootstrap sample estimates lie (Field, 2013). Pearson’s with bootstrapping 
was used to calculate correlations between continuous variable 11. Cramer’s V 
was utilised for calculating correlations between categorical variables (Field, 
2009). Eta with bootstrapping was used for calculating correlations between 
continuous and categorical variables.  
3.3 Descriptive analysis 
3.3.1 Sample 
 One hundred a fifty male prisoners from two prisons in South Wales 
participated. Just over half of the participants were recruited from a state run 
urban local prison (52.7%) and just under half were drawn from a privately run 
resettlement prison.  
3.3.2 Demographics 
Age ranged from 18 to 81 years (M=31.7, SD=10.8). As illustrated in Table 8, 
participants were predominantly White (92%). English was the first language 
of 96% of the sample. For just over 30% of the sample this was their first time 
in custody. Ten per cent of the sample were classified as vulnerable 
prisoners12 (all vulnerable prisoners were recruited from the wings specifically 
for sex offenders at the resettlement prison). Ten participants (6.7%) were 
veterans who had previously served in the armed forces.  
 
Only prisoners who had been received into the establishment in the six 
months before data collection were recruited. Data was not collected 
regarding individuals’ duration in custody across establishments.  
 
 
                                                 
11 Field (2009) has also recommended the use of Kendall’s tau for calculating correlations in 
non-parametric data. Kendall’s tau correlations between continuous variables  and 
bootstrapped Person correlations produced identical results; Pearson’s correlations are 
reported.  
12 Vulnerable prisoners are those at risk of bullying (including sex offenders, police 
informants and ex-officials) and those at risk of suicide or self-harm (Gov.UK, 2015).  
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Table 8 Demographics 
Characteristic n % 
Ethnicity   
White British 134 89.3 
White other 4 2.7 
Black British 1 0.7 
Black other 2 1.3 
Asian British 4 2.7 
Asian other  1 0.7 
Mixed 2 1.3 
Other 2 1.3 
Prison   
Local urban prison 79 47.3 
Resettlement prison 71 52.7 
Foreign nationals 4 2.7 
First time in custody 46 30.7 
Vulnerable prisoners 15 10.0 
Veterans 10 6.7 
Length of stay   
Less than 2 days 4 2.7 
2 days less than 5 days 17 11.3 
5 days less than 7 days 13 8.7 
7 days less than 14 days 17 11.3 
14 days less than 1 month 20 13.3 
1 month – less than 3 months 44 29.3 
3 – 6 months 35 22.6 
 
3.3.3 Sample offence and custodial profile 
The offence and custodial profile of the sample is presented in table 9. More 
than half of the sample (55.3%) were sentenced prisoners, 28.7% of 
participants were on remand. The sample captured individuals across a range 
of sentence lengths, including a small number of individuals serving life 
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sentences. The most commonly reported index offence category was violence 
against the person (28%), followed by burglary (20%) and drugs offences 
(14%). Eight per cent had been convicted for sexual offences.  
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Table 9 Status, sentence length and index offence 
Characteristic n %  
Status   
 Remanded 43 28.7 
 Sentenced 83 55.3 
 Convicted un-sentenced 2 1.3 
 Recalled 22 14.7 
Sentence length13   
 Less than 6 months 16 19.3 
 6 months – less than 1 year 13 15.7 
 1 year – less than 2 years 9 10.8 
 2 years – less than 4 years 20 24.1 
 4 years to less than 10 years 16 19.3 
 10 years or more 5 6.0 
 Life 3 3.6 
 Indefinite Public Protection  1 1.2 
Index offence14   
 Violence against the person  42 28.0 
 Burglary 30 20.0 
 Drugs offences 21 14.0 
 Sexual offences 12 8.0 
 Theft or handing stolen goods 12 8.0 
 Other 11 7.3 
 Robbery 9 6.0 
 Fraud and forgery 5 3.3 
 Arson and criminal damage 3 2.0 
 Possession of weapons 3 2.0 
 Public order offences 1 0.7 
 Civil offences 1 0.7 
                                                 
13 For sentenced participants only 
14 Where more than one index offence was reported (n= 9) only the most serious was coded.  
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3.3.4 Predictors of mental health problems in prison  
Research has identified a number of factors that are correlated with mental 
health difficulties in prison (Birmingham et al., 2000; Greenberg & Rosenheck, 
2008). Self-report data concerning these factors were collected in the current 
study and are presented in table 10.  
 
Table 10 Historic predictors of mental health problems in prison 
Predictor variable  n % 
Homeless in the year before prison 28 18.7 
Drug problem in the year before prison  63 42 
Alcohol problem in the year before prison  39 26 
Ever had contact with mental health services 70 46.7 
Being prescribed an antidepressant before 
prison  
63 42.0 
Ever self-harmed  40 26.7 
 
Correlational analysis (see table 17) indicated that ever having had contact 
with mental health services, being prescribed an antidepressant before prison 
and having ever self-harmed (Birmingham et al., 2000) were all significantly 
correlated with all measures of current mental health and distress supporting 
hypothesis three. Specifically, there were significant correlations between 
mental health service contact, antidepressants and self-harm on the one hand 
and MINI 6.0 SMI (V=.30, .24, .17 respectively), any current mental health 
disorder (V=.41, .26, .27 respectively), and lifetime mental health disorder 
(V=.35, .27, .33 respectively), CORE-10 score (ε.= .40,.28,.42 respectively), 
GHQ-12 (ε.=.32, .21, .33 respectively) score and referral decision (V=.49, .35, 
.41 respectively) on the other hand (all p’s. <.05). Being homeless and having 
substance misuse problems in the year before prison (Greenberg & 
Rosenheck, 2008) were correlated with some, but not all, mental health and 
distress variables measured. Homelessness was significantly correlated with 
MINI 6.0 current SMI classification (V=.21) and referral decision (V=.21) (p’s. 
<05), but was not significantly correlated with CORE-10, GHQ-12 scores, 
MINI 6.0 any or lifetime current disorder. Drug problems were correlated with 
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CORE-10 score (ε. =.21) and MINI 6.0 any current mental health disorder (V= 
.23), but not GHQ-12 score, MINI 6.0 current SMI or mental health service 
referral. Alcohol problems were significantly correlated with MINI 6.0 lifetime 
mental health disorder (V= .18) and referral decision (V= .25) (p’s <.05), but 
were not significantly correlated with CORE-10, GHQ-12 scores and MINI 
current SMI or any current disorder.  
3.3.5 Test scores 
3.3.6 CORE-10 
CORE-10 scores were available for all 150 participants. CORE-10 scores 
ranged between 0 and 36 with a mean of 12.4 (SD 8.7, 95% CI 11.0-13.8) as 
shown in Table 11 . When compared to Connell & Barkham’s (2007) CORE-10 
general population validation study, the current sample’s mean was 
significantly lower (M=12.4, SD=8.8) than that of males in primary care 
(M=18.5, SD=8.1)(t(226)=-7.61, p <.05) but significantly higher than that of 
males in the general population (M=4.8, SD=4.6) (t(195)=9.85, p<.05). 
 
Table 11 CORE-10 mean scores 
Sample CORE-10 Mean (SD) Mean 95% CI 
Current prison population (n =150) 12.4 (8.8) 11.0-13.8 
Male Primary care (N=516) 
(Connell & Barkham, 2007) 
18.5 (8.1) 17.8-19.2 
Male General population (N=268) 
(Connell & Barkham, 2007) 
4.8 (4.6) 4.3-5.4 
 
Forty-nine per cent of participants’ CORE-10 scores fell within the non-clinical 
range (≤ 10) based on traditional cut points proposed by Connell & Barkham 
(2007). Of those in the non-clinical range, 28% of scores fell into the healthy 
range (≤ 5) and 21% fell into the low level range (6-≤ 10). Fifty one per cent of 
CORE-10 scores fell within the clinical range (11-40). Within the clinical 
range, 11% of scores were classified as mild (11-14), 18% moderate (15-19), 
11% moderate-severe (20-24), and 11% fell in the severe range (≥25), as 
shown in Table 12.  
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Table 12 CORE-10 score by severity 
 Severity  CORE-10 cut 
off score 
n (%) 
N
on
 
cl
in
ic
al
 Healthy ≤ 5 42 (28%) 
Low level ≤ 10 31 (21%) 
C
lin
ic
al
 
Mild 11-14 17 (11%) 
Moderate 15-19 27 (18%) 
Moderate to severe 20-24 17 (11%) 
Severe ≥25 16 (11%) 
 Total  150 (100%) 
 
Mean CORE-10 scores according to grouping by MINI 6.0 classification of 
current SMI, any current mental health disorder or no disorder are presented 
in Table 13.  Confirming hypothesis one, mean CORE-10 scores were 
positively correlated with severity of mental health need (ε. =.57, p <.05). 
CORE-10 scores were highest amongst those with a current SMI (M=17.8, 
SD 7.5) and lowest amongst those with no current disorder (M=6.3, SD 5.4). 
Although mean CORE-10 scores amongst those with a SMI were slightly 
higher than mean scores amongst those with any current disorder (excluding 
an SMI) the difference was not significant (F (1, 90) =2.52, p >.05). However 
there was a significant difference in mean CORE-10 scores between those 
with any current disorder and those with no current disorder (F (1,106) =42.4, 
p <.0001). These findings suggest the CORE-10 has good criterion validity in 
distinguishing between individuals with, and individuals without, a disorder. 
However, the CORE-10 is less sensitive to difference between differing levels 
of mental health need amongst those with a disorder.  
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Table 13 Mean CORE-10 score by MINI diagnosis classification 
Sample  CORE-10 Mean 
(SD) 
Mean 95% CI 
MINI 6.0 current SMI (n=41) 17.8 (7.5) 15.4-20.2 
MINI 6.0 any current disorder15 (n=51) 15.1 (8.7) 12.6-17.5 
MINI 6.0 no current disorder (n=58) 6.3 (5.4) 4.9-7.7 
 
3.3.7 GHQ-12 
GHQ-12 scores were available for all 150 participants. GHQ-12 scores ranged 
between 0 and 12 with a mean of 4.06 (SD 3.6). Mean GHQ-12 scores 
according grouping by MINI 6.0 classification of current SMI, any current 
mental health disorder or no disorder are presented in Table 14.  Confirming 
hypothesis two, mean GHQ-12 scores were positively correlated with severity 
of mental health need (ε. =.56, p <.05). Mean GHQ-12 scores were highest 
amongst those with a current SMI (M=6.0, SD 3.7) and lowest amongst those 
with no current disorder (M=1.5, SD 2.1). Although mean GHQ-12 scores 
amongst those with a SMI were slightly higher than mean scores amongst 
those with any current disorder (excluding an SMI) the difference was not 
significant (F (1, 90) =.79, p >.05). However, there was a significant difference 
in mean GHQ-12 scores between those with any current disorder and those 
with no current disorder (F (1,106) =54.6, p <.0001). These findings suggest 
the GHQ-12, like the CORE-10, has good criterion validity in distinguishing 
between individuals with and individuals without a disorder. However, the 
GHQ-12 is also less sensitive to difference between differing level of mental 
health need within the disorder group.  
 
 
 
 
                                                 
15 Any current mental health disorder excluding current SMI 
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Table 14 Mean GHQ-12 score by MINI diagnosis classification16 
Sample  GHQ-12 Mean 
(SD) 
Mean 95% CI 
Grand mean (n=150) 4.06 (3.6) 3.5-4.6 
MINI 6.0 current SMI (n=41) 6.0 (3.7) 4.8-7.2 
MINI 6.0 any current disorder17 (n=51) 5.4 (3.3) 4.4-6.3 
MINI 6.0 no current disorder (n=58) 1.5 (2.1) 0.9-2.0 
 
3.3.8 MINI 6.0 classifications 
 
MINI 6.0 classifications were examined in terms of those screening positively 
for:  
x Current SMI: a positive screen in the last month for current major 
depression and/or bipolar (i) and/or bipolar (ii) and/or bipolar disorder 
not otherwise specified and/or mood disorder with psychosis and/or 
psychotic disorder. 
x Any current mental health disorder: a positive screen for any of the 
following in the last month - major depression episode, suicidality, 
manic episode, major depressive disorder and/or bipolar (i) and/or 
bipolar (ii) and/or bipolar disorder not otherwise specified and/or mood 
disorder with psychosis and/or psychotic disorder, panic disorder (with 
and without agoraphobia), agoraphobia, social phobia, obsessive 
compulsive disorder, post traumatic distress disorder and generalised 
anxiety disorder. 
x Any lifetime mental health disorder – a positive screen for any of the 
above at any time point 
 
Table 15 indicates that according to the MINI 6.0, 27.3% of the sample 
screened positive for a current SMI, 61.3% screened positive for any current 
                                                 
16 The samples scores are not compared against community population data since studies 
using the GHQ-12 typically only report the proportion of people falling above a given cut off 
without reporting means and the cut-offs applied are highly variable preventing meaningful 
comparison.  
17 Any current mental health disorder excluding current SMI 
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mental health disorder and 77.3% screened positively for a mental health 
disorder in their lifetime.   
 
Table 15 MINI 6.0 screening results 
MINI 6.0 screen n (%) 
Current SMI 41 (27.3%) 
Any current mental health disorder 92 (61.3%) 
Any lifetime mental health disorder 116 (77.3%) 
 
In terms of MINI sucidality scores, 40.7% (n=61) did not score on the 
suicidality scale. Thirty four per cent (n=51) fell within the low MINI suicidality 
range (score 1-8), 8% (n=12) scored within the moderate MINI suicidality 
range (score 9-16) and 17.3% scored within the high MINI suicidality range 
(n=26).  
 
3.3.9 Referral decisions 
Referrals for mental health services in the prisons can be made by health care 
staff during reception screening or subsequently by custodial or other prison 
staff. During their current stay at the respective establishments, 61.3% of the 
sample had not been referred for any mental health service, 34.7% had been 
referred for a primary care mental health service and 3.3% had been referred 
for a secondary care mental health service. Data was not available for one 
individual as indicated in table 16.  
 
Table 16 Proportions of participants referred for mental health services 
 n (%) 
No referral  92 (61.3%) 
Primary care referral 52 (34.7%) 
Secondary care referral 5 (3.3%) 
Unknown  1 (0.7%) 
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3.3.10 Correlational analysis  
In order to test correlational hypotheses, correlations between all key 
variables were calculated as shown in Table 17. Supporting hypothesis four, 
there was a significant positive correlation between CORE-10 and GHQ-12 
scores (r= .728, p <.001).  
 
Supporting hypotheses five, six and seven there were significant relationships 
between CORE-10 scores and referral decisions (ε=.363), MINI SMI (ε=.385), 
MINI any current disorder (ε=.557) and MINI lifetime disorder classification 
(ε=.456). These significant correlations suggest good convergent validity of 
the CORE-10 with existing clinical decision-making, as well as other 
established structured assessments of mental health.  
 
There was also a significant correlation between CORE-10 scores and MINI 
suicidality score (r=.559; all p’s <.001). Further exploration of this relationship 
was undertaken using two between subject analyses of variance (ANOVA). 
The first between subjects analysis of variance (ANOVA)18 with the CORE-10 
risk item as the dependant variable revealed a significant difference in scores 
on the CORE risk item between subjects in different MINI suicidality risk 
categories (F (3,146)=18.043, p <.001). Bonferroni adjusted post hoc tests 
confirmed that scores on the CORE risk item differed significantly between 
those with a high MINI suicidality categorisation and those in any of the other 
categories (none, low and moderate suicide risk). A second between subjects 
analysis of variance (ANOVA) 19  with the CORE-10 sum score as the 
dependant variable also revealed a significant difference in CORE-10 scores 
between subjects in different MINI suicidality risk categories (F (3,146)=36.32, 
p <.001). Bonferroni adjusted post hoc tests confirmed that CORE-10 scores 
were significantly lower amongst those in the no risk category compared to 
any other MINI category of suicide risk. CORE-10 scores did not differ 
significantly between those in the low and medium or between those in the 
                                                 
18 Bootstrapping was applied to account for the non normal distribution of the CORE risk item 
scored and the CORE-10 scores. 
19 Bootstrapping was applied to account for the non normal distribution of the CORE risk item 
scored and the CORE-10 scores. 
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medium and high MINI suicidality categories. CORE-10 scores for those in the 
high MINI suicidality category differed significantly from those in the none and 
low categories. These findings further support the convergent validity of the 
CORE-10 risk item with structured assessments of suicidal risk.  
 
The CORE-10 also appeared to have good discriminant validity (hypothesis 
eight), as there were no significant correlations between CORE-10 scores and 
variables not typically linked to mental health or psychological distress. 
Specifically, CORE-10 scores were not correlated with age, ethnicity, prison 
establishment, sentencing status, sentence length or offence. 
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Table 17 Bivariate correlations between main study variables 
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CORE-10 .728** .385** .557** .456** .363** .559** .093 .213* .158 .395** .283* .419** .129 .025 -.036 .328 .158 .178 .234 .256 
GHQ-12 1 .335** .551** .414** .233** .490** .053 .152 .036 .329** .209** .328** .122 .009 .031 .256 .137 .162 .242 .178 
MINI SMI  1 .487** .332** .195 .274** .205* .145 .148 .296** .236** .171* .076 .181* .055 .210 .132 .205 .191 .277 
MINI current   1 .682** .379** .420** .134 .232** .159 .413** .260** .293** .212** .184* .012 .222 .097 .221 .247 .247 
MINI lifetime    1 .363** .323** .096 .170* .176* .347** .267** .326** .174 .227** .149 .215 0.93 .235* .301 .282 
MH Referral     1 .388** .213* .115 .254** .488** .345** .413** .215* .206** .057 .153 .115 .174 .305** .288 
Suicidality score      1 .269** .245** .208* .440** .416** .570** .236** .072 .081 .261 .137 .174 .239 .270 
Homeless       1 .216** .223** .066 .216** .137 .146 .244** .113 .174 .077 .180 .250 .351 
Drugs        1 .389** .206* .234* .220** .119 .185* .082 .186 .049 .161 .260 .315 
Alcohol         1 .177* .327** .261** .085 .229** .009 .211 .014 .078 .153 .268 
MH service          1 .395** .403** .232** .158 .054 .275 .164 .241 .258 .184 
Antidepressants           1 .312** .097 .185* .002 .243 .005 .139 .139 .239 
Self- harm            1 .141 .172* .025 .230 .032 .134 .368 .292 
Veteran             1 .004 .129 .337* .093 .311** .259 .251 
1st sentence              1 .013 .234 .080 .330** .308 .438** 
Age               1 .155 .118 .177 .408** .360* 
Ethnicity                1 .232 .153 .195 .307 
Prison                 1 .371** .677** .521** 
Status                  1 .584** .360** 
Sentence length                   1 .358** 
Note: * p<.05, **p<.001
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3.4 Statistical analysis 
3.4.1 ROC analysis 
There is no consensus regarding what constitutes acceptable performance 
for mental health screening tools in custody (Martin et al., 2013). Screening 
can improve identification of people with mental health problems, but often 
results in high false positive rates (Brooker et al., 2009). Some argue that for 
screening purposes a high false positive rate is preferable (Evans et al., 
2010), however very high false positive rates can result in inefficient use of 
scarce resources (Hart et al., 1993; Martin et al., 2013; Steadman et al., 
2005).  
 
A series of ROC analyses were conducted in order to measure the 
predictive validity of the CORE-10 and GHQ-12 in distinguishing between 
those with no current mental health problem, MINI 6.0 any current mental 
health disorder (primary level) and those with a MINI 6.0 classification of 
severe mental illness (secondary level).  
 
The tools’ sensitivity (rate of true positive-predictions) was plotted against its 
specificity (the rate of true negatives) across a range of scores in order to 
produce a ROC curve. An area under the curve (AUC) of 0.5 signifies a 
model for which prediction is no better than chance, whereas an AUC of 1.0 
signifies a perfect predictive model. Sensitivity and specificity across a 
range of scores on the tools were inspected to establish optimal cut points 
(based initially on maximising overall accuracy rather than prioritising 
sensitivity or specificity) for predicting primary and secondary level need.  
3.4.2 Primary level need  
3.4.2.1.1 Psychometric tools  
In order to test hypothesis nine that the CORE-10 will have superior 
sensitivity and specificity than the GHQ-12 for identifying prisoners with 
mental health needs at the primary care level, two ROC analyses were 
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conducted against MINI 6.0 any current mental health diagnosis 
classification. 
The ROC curve of the CORE-10 against the MINI 6.0 any current mental 
health diagnosis produced a significant AUC of 0.85 (95% CI, 0.78-0.90; 
z=10.58, p <.0001). This is comparative to the significant GHQ-12 AUC of 
0.84 (95% CI, 0.77-0.89; z=10.54, p <.0001). The CORE-10 produced a 
slightly larger AUC than the GHQ-12 for identifying those at the primary care 
level although the difference was not significant (z=0.30, SE=0.03, p >.05) 
thus partially confirming hypothesis nine as shown in Table 18 and Figure 2.  
Statistically, the optimal cut point for identifying primary care level mental 
health problems on the CORE-10 was >6 (see appendix 11), producing a 
sensitivity of 88 (95% CI, 80-94) and a specificity of 64 (95% CI, 50-76). The 
optimal cut point for identifying primary care level mental health problems on 
the GHQ12 was >1, giving a sensitivity of 82 (95% CI, 72-89) and specificity 
of 69 (95% CI, 57-82). Overall the CORE-10 was more sensitive but less 
specific in identifying those with a current mental health problem at primary 
care level of need than the GHQ-12. 
The CORE-10 positive predictive value (PPV) (the proportion of those who 
screen positively who have a current disorder) was 79 (95% CI, 70-87) and 
the negative predictive value (NPV) (the proportion of those who screen 
negatively who do not have a current disorder) was 77 (95% CI, 63-88). The 
PPV and NPV of the GHQ-12 were 81 (95% CI, 71-88) and 70 (95% CI, 57-
82) respectively. Both tools had higher PPV than NPV thus most true 
positive cases are detected.  
 
 
 
RESULTS 
 108 
Table 18 ROC for the CORE-10 and GHQ-12 against MINI 6.0 any 
current mental health diagnosis 
Measure AUC Sensitivity 
(CI) 
Specificity 
(CI) 
PPV 
(CI) 
NPV 
(CI) 
CORE-10 
(Cut >6) 
0.85*** 
(0.78-0.90) 
88.04 
(79.6-93.9) 
63.79 
(50.1-76.0) 
79.4 
(70.2-86.8) 
77.1 
(62.7-88.0) 
GHQ-12 
(Cut >1) 
0.84*** 
(0.77-0.89) 
81.52 
(72.1-88.9) 
68.97 
(55.5-80.5) 
80.6 
(71.1-88.1) 
70.2 
(56.6-81.6) 
 
Figure 3 ROC for the CORE-10 and GHQ-12 against MINI 6.0 any current 
mental health diagnosis 
 
3.4.2.1.2 Referral decisions 
In order to test the hypothesis that psychometric tools will offer superior 
accuracy in screening for primary level mental health problems in prisoners 
than referral decisions, referral decisions were compared against the MINI 
6.0 any current mental health disorder variable. Of those with a MINI 6.0 
current mental health disorder, 52.7% were referred for a mental health 
service, however 47.3%, despite screening positive for a current disorder, 
were not referred for a service as shown in Table 19. This indicates that 
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while most true negatives were correctly not referred, many true positives 
were missed. Comparatively, the sensitivity of referral decisions (53%) was 
substantially lower than the sensitivity of the CORE-10 (88%) and GHQ-12 
(82%). Nevertheless, there was a statistically significant association 
between referral decisions and MINI 6.0 any current disorder (V  (1) =.37, p 
<.05).  
 
 
Table 19 Comparison of referral decisions against MINI 6.0 any current 
disorder 
  MINI 6.0 any current mental health 
disorder 
  No Yes 
Referred for a 
mental health 
service20  
No 49 (84.5%) 43 (47.3%) 
Yes 
9 (15.5%) 48 (52.7%) 
 
3.4.3 Secondary care level need  
3.4.3.1.1 Psychometric tools 
In order to test hypothesis ten, that the CORE-10 will have superior 
sensitivity and specificity than the GHQ-12 for identifying prisoners with 
mental health needs at the secondary level (SMI) two ROC analyses were 
conducted against MINI 6.0 SMI classification. 
The ROC curve of the CORE-10 against the MINI 6.0 SMI classification 
produced a significant AUC of 0.76 (95% CI, 0.68-0.83; z=6.34, p <.0001). 
The GHQ-12 produced a significant AUC of 0.70 (95% CI, 0.62-0.78; 
z=4.23, p <.0001). The CORE-10 produced a slightly larger AUC than the 
GHQ-12 for identifying those at the secondary care level (SMI) although the 
difference was not statistically significant (z=1.49, SE=0.04, p >.05), thus 
partially confirming hypothesis ten as shown in table 20.  
                                                 
20 This includes referrals for primary and secondary care service as the MINI 6.0 any 
current mental health disorder variable included current SMI.   
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Statistically, the optimal cut point for identifying secondary care level SMI on 
the CORE-10 was >10 (see appendix 11), producing a sensitivity of 83 
(95% CI, 68-93) and a specificity of 61 (95% CI, 51-70). The optimal cut 
point for identifying secondary care level SMI on the GHQ12 was >3, giving 
a sensitivity of 73 (95% CI, 57-86) and specificity of 58 (95% CI, 48-67) as 
shown in figure 3. Overall the CORE-10 had better sensitivity and specificity 
than the GHQ-12 for identifying those with secondary care level SMI. 
The CORE-10 positive predictive value (PPV) (the proportion of those who 
screen positively who have a current SMI) was 44 (95% CI, 33-56) and the 
negative predictive value (NPV) (the proportion of those who screen 
negatively who do not have a current SMI) was 90 (95% CI, 81-96). The 
PPV and NPV of the GHQ-12 were 39 (95% CI, 28-51) and 85 (95% CI, 75-
92) respectively. Both tools had higher NPV than PPV on this occasion, 
reflecting their lower specificity.  
Table 20 ROC for the CORE-10, GHQ-12 and referral decisions against 
MINI 6.0 SMI classification 
Measure AUC Sensitivity 
(CI) 
Specificity 
(CI) 
PPV 
(CI) 
NPV 
(CI) 
CORE-10 
(Cut >10) 
0.76*** 
(0.68-0.83) 
82.93 
(67.9-92.80) 
60.55 
(50.7-69.8) 
44.1 
(32.8-55.9) 
90.4 
(81.3-96.1) 
GHQ-12 
(Cut >3) 
0.70*** 
(0.62-0.78) 
73.17 
(57.1-85.8) 
57.80 
(48.0-67.2) 
39.4 
(28.4-51.3) 
85.2 
(75.0-92.4) 
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Figure 4 ROC for the CORE-10 and GHQ-12 against MINI SMI 
classification 
 
3.4.3.1.2 Referral decisions  
In order to test the hypothesis that psychometric tools will offer superior 
accuracy in screening for secondary care level mental health problems in 
prisoners than referral decisions, referral decisions were compared against 
the MINI 6.0 current SMI variable.  
 
Of those with a MINI 6.0 current SMI, 5% were referred for a secondary care 
mental health service, 95% of cases that screened positive for a SMI were 
not referred for a secondary care mental health service as shown in Table 
21. The Table demonstrates that while most true negatives were correctly 
not referred, a very high numbers of true positives were missed. There was 
no statistically significant association between referral to secondary care 
and the MINI 6.0 current SMI variable (V (1) =.05, p >.05). Comparatively, 
the sensitivity of secondary care referral decisions (5%) was substantially 
lower than the sensitivity of the CORE-10 (83%) and GHQ-12 (73%).  
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Table 21 Comparison of referral decisions against MINI current SMI 
  MINI 6.0 current SMI 
  No Yes 
Referred for a 
mental health 
service21  
No 104 (97.2%) 39 (95.1%) 
Yes 
3 (2.8%) 2 (4.9%) 
 
3.5 Reliability  
3.5.1 Internal reliability  
Internal reliability of the CORE-10 and GHQ-12 at time one and two was 
calculated using Cronbach’s alpha (α). Internal reliability was good (Kline, 
1999) for both the CORE-10 (time 1 α.84, time 2 α.89) and GHQ-12 (time 1 
α.87, time 2 α .89).   
3.5.2 Test re test reliability  
Two-week test re-test reliability was calculated using Interclass Correlation 
Coefficients (ICC) since this accounts for both consistency in performance 
from test to re-test as well as average performance over time (Vaz et al., 
2013). As such ICC is considered more appropriate than Pearson’s 
correlation coefficient (which measures linear association) when looking at 
fluid constructs like psychological distress which vary somewhat over time 
and can be open to systematic error (Mitogen & Li-Hua, 2002). Two week 
test-re-test ICC’s for the CORE-10 (ICC=.83, p <.001) was moderate and for 
the GHQ-12 (ICC=.71 p <.001) was low, suggesting relative stability in 
responding over time (Vincent, 1999). The test re test correlations using 
Pearson’s correlation coefficient, as anticipated, suggested lower test retest 
reliability (CORE-10 r=.71 (p <.001); GHQ-12 r=.56 (p <.001)). 
                                                 
21 This includes referrals for primary and secondary care service as the MINI 6.0 any 
current mental health disorder variable included current SMI.   
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3.6 CORE-10 Confirmatory Factor analysis 
A Confirmatory Factor Analysis (CFA) was conducted to test the final 
hypothesis that the factor structure of CORE-10 within a prison population 
would conform to the original six factor structure proposed by Connell & 
Barkham (2007). The original six factor solution was contrasted with the two 
factor solution (high vs. low intensity items) and a single factor solution as 
show in Table 22 (see appendix 12 for modelled factor solutions). All three 
models demonstrated good fit with non-significant Bollen-Stine Bootstrap p-
values, supporting the null hypothesis that the hypothesised models fits the 
data. The six factor solution however provided a significantly better fit (as 
indicated by significantly better X2 statistics) with the data than both the two 
and single factor solutions.   
The six factor model showed good fit with a non-significant Bollen-Stine 
bootstrap p-value. The six factor model also had an acceptable Goodness of 
Fit Index (GFI), acceptable Comparative Fit Index (CFI) and acceptable 
Normed Fit Index (NFI) all of which were above .95, as recommended by 
Bryne (2010) to represent good model fit. The six factor model had an 
RMSEA of .06 indicating a good fit between the hypothesised model and the 
data (Hu & Bentler, 1999). The two factor and single factor models on the 
other hand despite having non-significant Bollen-Stine bootstrap p-values, 
failed to meet acceptable levels of model fit in terms of CFI, NFI and 
RMSEA. Furthermore the six factor model has the lowest Akaike's 
information criterion value, suggesting a better fit with the six factor 
hypothesised model. The results support hypothesis 12 and support the 
construct validity of the CORE-10 within prison populations.  
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Table 22 CORE-10 Confirmatory Factor Analysis fit indices 
  
Fit indices 
Comparison 
with six factor 
model 
 
B-S p 
value  
df GFI CFI NFI RMSEA AIC Δ  df 
Six factor model .251 15.90 11 .97 .98 .95 .06 49.90   
Two factor model .162 58.70 35 .92 .94 .88 .07 100.70 42.80* 24 
Single factor model  .126 63.94 34 .91 .94 .87 .07 103.9 48.04* 23 
Note. B-S p value= Bollen-Stine p value; df=degrees of freedom; GFI=goodness-of-fit 
index; CFI=comparative fit index; NFI=normed fit index; RMSEA=root -mean-square error 
approximation; AIC=Akaike's information criterion  
3.7 Summary of results 
As predicted, mean CORE-10 and GHQ-12 scores were highest amongst 
those with a current SMI and lowest amongst those with no current disorder. 
The difference between mean scores for those with a SMI (secondary care 
level) and those with any other current disorder (primary care level) was 
however non-significant. Scores on both the CORE-10 and GHQ-12 did 
however differ significantly between those with any current disorder and 
those with no current disorder, suggesting good criterion validity for both 
tools.  
 
The CORE-10 demonstrated good convergent validity with established 
structured assessments of mental health and clinical decision-making. 
Significant positive correlations were identified between the CORE-10, 
GHQ-12, all MINI variables including suicidality, referral decisions and 
variables predictive of mental health problems in prison. The CORE-10 also 
appeared to have good discriminant validity as demonstrated by non-
significant correlations between CORE-10 scores and variables not typically 
linked to mental health or psychological distress.  
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ROC analysis on the CORE-10 against the MINI 6.0 revealed significant 
areas under the curve, which were comparable to those produced by the 
GHQ-12 for predicting both primary (AUC .85) and secondary care (AUC 
.76) levels of mental health need. The areas under the curve suggested that 
the CORE-10 has moderate accuracy in distinguishing between groups of 
prisoner with no mental health needs, primary care and secondary care 
level needs (Steiner & Cairney, 2007). At a cut point of >6 for primary care 
level need the CORE-10 had sensitivity of .88 and specificity of .64. With a 
cut point of >10 for secondary care level need, the CORE-10 had sensitivity 
of .83 and specificity of .61. The sensitivity of the CORE-10 substantially 
exceeded that of exiting referral decisions for both primary and secondary 
level needs. These findings support the use of the CORE -10 as a screening 
tool for mental health problems in prisoners.  
 
The CORE-10 had good internal reliability (α .84-.89) and moderate two-
week re-test reliability (ICC=.83) within the sample of prisoners. 
Confirmatory factor analysis confirmed the CORE-10’s original six-factor 
model to be a good fit, with acceptable fit across all indices. The six factor 
model was a significantly better fit than the two factor and one factor 
models. Taken together, these findings suggest the CORE-10 is a reliable 
and valid tool for use with prisoners.  
 
As such it can be concluded that all hypotheses were confirmed, with the 
exception of the CORE-10 having comparable rather than superior 
predictive accuracy compared to the GHQ-12 in screening for primary and 
secondary care level mental health needs in prisoners.  
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4 Discussion 
4.1 Overview 
The current study explored the utility of the CORE-10 as a screening tool for 
common and severe mental health problems in prisoners. This was 
achieved by comparing the psychometric properties of the CORE-10 to 
another brief screening tool validated with prisoners - the GHQ-12, a gold 
standard diagnostic interview – the MINI 6.0 and existing practice in terms of 
referral decisions. Effective screening for mental health problems to identify 
level of need is imperative for accurately targeting resources in line with a 
stepped care or matched care model of mental health service provision. The 
availability of valid and reliable instruments to measure prisoners ’ mental 
health is essential for effective identification and treatment, which in turn can 
support wellbeing and rehabilitation as well as broader institutional 
outcomes. The current chapter discusses the key findings of the study in the 
context of previous research, outlines the clinical and service implications, 
and considers the limitations of the research and areas for further 
development.  
4.2 Summary of findings 
This is the first study to explore the utility of the CORE-10 as a screening 
tool for common and severe mental health needs in prisoner populations. 
The primary aim of the study was to establish and compare the sensitivity, 
specificity and predictive value of the CORE-10 in screening for common 
(primary care level) and severe (secondary care level) mental health needs 
in prisoners. ROC analysis on the CORE-10 against the MINI 6.0 revealed 
significant areas under the curve, which were comparable to those produced 
by the GHQ-12 for predicting both primary and secondary care level of 
mental health need. The areas under the curve suggested that the CORE-
10 has moderate accuracy (AUC .70-.90) in distinguishing between groups 
of prisoners with no mental health needs, primary care and secondary care 
level needs (Steiner & Cairney, 2007).  
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Identified cut-offs on the CORE-10 at primary and secondary care levels of 
need gave sensitivities of 88% and 83% respectively, with specificities of 
64% and 61% respectively. This was not significantly different to the 
sensitivity and specificity of the GHQ-12. Pintea & Moldovan (2009), 
however, note that difference which is not significant does not equate to 
equivalence of two tests and suggest comparison of partial AUC (AUC at a 
specific value of sensitivity or specificity) is more useful. For screening 
purposes it is often thought to be advantageous to prioritise sensitivity 
(Evans et al., 2010; Ford et al., 2007) because those who meet the 
screening threshold will normally undergo further detailed assessment 
before any intervention is applied, and in this way false positives can be 
detected and eliminated. A sensitivity of at least 80% is suggested for 
screening purposes (Barnes, 1982; Sharifi et al., 2008). Using sensitivity of 
80% as a benchmark for comparison would suggest that the CORE-10 is 
more useful than the GHQ-12 for screening at both primary (sensitivity .88 
versus .82) and secondary (sensitivity.83 versus .73) care level.  
 
 For primary care level need, the CORE-10 has a positive predictive value of 
79%, which was substantially better than accuracy of existing referral 
decisions (53%). The positive predictive value of the CORE-10 for 
secondary care level need was lower at 44%, although this was likely 
affected by the low base rate for SMI (Elwood, 1993). Nevertheless, 
accuracy of the CORE-10 at secondary care level was again substantially 
better than existing referral decisions (5%).  
 
A secondary aim of the study was to establish the validity and reliability of  
the CORE-10 in a prison population. As hypothesised, the CORE-10 
demonstrated construct validity with severity of mental health need 
positively correlated with CORE-10 score. The CORE-10 significantly 
correlated with other clinical and psychometric indices of mental health 
suggesting good convergent validity. Furthermore, CORE-10 scores were 
not significantly correlated with variables not traditionally thought be 
associated with mental health (for example age, ethnicity, prison 
establishment and sentencing status), indicating the tool has discriminate 
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validity within this population. Internal reliability of the CORE-10 was also 
good, and comparable to that of the GHQ-12.  
 
Confirmatory factor analysis is integral in ensuring tools’ proper 
measurement of proposed constructs within specific populations (Jackson et 
al., 2009). Confirmatory factor analysis confirmed the CORE-10’s original 
suggested six-factor model proposed by Connell & Barkham (2007) to be a 
good fit within a prisoner population. The six-factor model had acceptable fit 
across all indices and was a significantly better fit than both the two-factor 
and one-factor models. This is promising since it confirms the items included 
in the CORE-10 do reflect latent variables concerning mental health 
including, depression, anxiety, functioning, physical symptoms, trauma and 
risk in prisoners.  
 
Overall these findings demonstrate that the CORE-10 is a valid and reliable 
psychometric tool within prisoner populations, which can reliably be used as 
a screening tool for assessing common and severe mental health needs and 
offers improved accuracy compared to existing practice.  
4.3 Study findings in the context of past research  
4.3.1 Prevalence of mental health problems 
4.3.2 CORE-10 
Overall 51% of prisoners’ CORE-10 scores fell within the clinical range 
when applying the community clinical cut of score of more than 10 (Connell 
& Barkham, 2007). The proportion of individuals falling within the clinical 
range within the community general population and primary care validation 
study samples was not reported, thus preventing comparison. However, 
previous research validating the CORE-34 within a prison population found 
that prisoners formed a distinct group in terms of mean levels of distress, 
which fell between those of the validation clinical and non-clinical samples 
(McCloskey, 2001). Consistent with this research, mean scores on the 
CORE-10 amongst prisoners in the current study were significantly higher 
than those of the normative general population sample, but significantly 
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lower than the average of males in primary care counselling in the validation 
study (Connell & Barkham, 2007). This is not surprising given that 
imprisonment is thought to be associated with elevated distress (Gibbs, 
1991; Haney, 2001; Linquist & Linquist, 1997), therefore it is expected that 
scores amongst prisoners would exceed those found in the general 
population. However, reflecting research that has demonstrated that 
imprisonment does not necessarily result in clinically significant mental 
health problems (Andersen et al., 2000; 2003; Hassan et al., 2011; Taylor at 
al., 2010), prisoners’ scores remained distinct from those of a clinical 
sample.  
4.3.3 GHQ-12 
Previous research using the GHQ-12 in prison populations has not reported 
mean scores and has applied heterogeneous cut off scores for identifying 
cases in terms of probable psychiatric morbidity which makes drawing clear 
comparisons difficult (Boothby et al., 2010; Hassan et al., 2011; OHRN, 
2010; Smith & Borland, 1999). Nevertheless, the prevalence of GHQ-12 
caseness in the current sample is lower than previously identified amongst 
male offenders. At a cut point of four or more, 44% of the current sample 
would be defined as cases, compared with 68% in McGilloway & Donnelly’s 
(2004) study amongst offenders entering police custody and 59% amongst 
Boothby et al ’s. (2010) sample entering a local prison. At the higher cut 
point of seven or more, 29% of the current sample would meet caseness, 
compared to 33% in Hassan et al. (2011) sample of men entering prison. 
The lower prevalence of those meeting GHQ-12 caseness is not surprising 
given that the current sample’s inclusion criteria was men who had been 
received into the prison within the preceding six months, whereas all 
previous studies focused on immediate reception to custody. Indeed, 
Hassan et al. (2011) reported a significant decrease in the number of men 
meeting GHQ-12 caseness at two month follow up following reception to 
prison, and several studies have reported improvements in symptoms 
following entry to prison (Andersen et al., 2000; 2003; Taylor at al., 2010). 
As such the lower prevalence of psychiatric morbidity in the current study is 
likely attributable to the inclusion of men who have been in prison for longer 
DISCUSSION 
 120 
durations who may have lower levels of distress following time to adjust to 
the institutional environment.  
4.3.4 MINI 6.0 
Consistent with previous research, prevalence of mental health disorders as 
assessed by diagnostic clinical interview was high within the current 
prisoner sample. Seventy-seven per cent of prisoners screened positively 
on the MINI for a mental health disorder in their lifetime. Using the MINI, 
Black et al. (2004) and Gunter (2008) found that 81% and 90% of their US 
prisoner samples respectively had a lifetime disorder. Both studies included 
substance dependence disorders that were excluded from the current study, 
which may explain the lower prevalence rate reported here. Prevalence of 
any current mental health disorder in the current sample was 61%. The 
OHRN (2010) reported a comparable prevalence for any current mental 
health disorder of 54% in British prisoners, while Ford et al. (2007) similarly 
reported a prevalence rate of 56% for any current disorder in US prisoners.   
 
In terms of SMI, 27% of the sample screened positively for a current SMI. 
This is consistent with Grubin’s (2002) findings that 28% of male British 
prisoners screened positive for an SMI using the same diagnostic definition 
with the Schedule for Schizophrenia and Affective Disorders (SADS) clinical 
interview. Birmingham & Mulle (2005), and the OHRN (2010) have however 
reported higher rates of 38% and 41% respectively for current SMI using the 
SADS with British prisoners. Studies in the US have reported prevalence of 
SMI in prisoners ranging between 14.5% (Steadman et al., 2009) using the 
SCID, and 54% using the MINI (Black et al., 2004), while Evans et al. (2010) 
reported that 54% of prisoners in a New Zealand sample screened positively 
for an SMI on the MINI. Making meaningful comparison beyond similar 
British studies is however confounded by use of differing definitions of SMI 
and temporal periods explored across studies. Nevertheless, the current 
study supports the consistent finding that rates of SMI are substantially 
higher within prison populations compared to community populations (Fazel 
& Danesh, 2002; Fazel & Seewald, 2012).  
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Within the current sample, 59% of prisoners gained a score on the MINI 
suicidatily scale, with 34% scoring in the low risk range, 8% scoring in the 
moderate risk range and 17% scoring in the high risk range.  Rates of 
suicidality were thus considerably higher than those identified by Black et al. 
(2004) who found 31% of their US prisoner sample gained a suicidality 
score on the MINI, with 7% scoring in the high risk range. Similarly, the rate 
of prisoners gaining a score for suicidality in the current study was 
substantially higher than that identified by Grubin et al. (2002) who found 
that 3% of British prisoners in their sample reported feeling suicidal. It is not 
surprising that the rate of suicidality identified herein is higher than that 
reported by Grubin given that their study relied on one item, whereas the 
MINI suicidality scale used in the current study comprises of 12 items which 
can trigger a score for suicidality, including items relating to hopelessness 
and suicidal ideation. However, the discrepancy with Black et al ’s. (2004) 
findings is surprising given that they utilised the same measure. The high 
rate of suicidality identified warrants further investigation beyond the scope 
of the current study.  
4.3.5 Construct validity of the CORE-10 
An important aspect of the construct validity of an instrument within a 
population is establishing its ability to discriminate between clinical and non-
clinical populations (Connell & Barkham, 2007). Consistent with the 
validation study, amongst prisoners CORE-10 scores were significantly 
different between those without a current mental health condition and those 
who screened positively for a current mental health condition. Importantly, 
scores on the CORE-10 also differed significantly between those with 
clinically significant suicidality and non-suicidal prisoners. These findings 
support the first hypotheses and suggest good construct validity for the 
CORE-10 in a prison population.  
 
Scores did not, however, differ significantly between prisoners with a SMI 
and those with less severe but clinically significant mental health conditions. 
This is consistent with research with community samples which found that 
scores on the CORE-OM did not differ significantly between those in primary 
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and secondary mental health services, although those in secondary care did 
score significantly higher on the risk subscale (Barkham et al., 2005; Leach 
et al., 2005). Interestingly, the current study replicated the same findings 
with the GHQ-12, which has already been validated in prison populations, 
suggesting the CORE-10 has similar discriminatory power. Mean GHQ-12 
scores were also highest amongst prisoners with a current SMI and lowest 
amongst those with no current mental health disorder. GHQ-12 scores 
differed significantly between those with no disorder and those with any 
disorder, but did differ significantly between those with an SMI and those 
with other mental health disorders. 
 
It has been suggested that due to the nature of SMI (which can impact on 
insight, cognition and affect), patients with an SMI may have difficulty with 
the process of self-reporting symptoms and therefore scores on self-report 
measures may not increase in a linear fashion between those with less and 
more severe illness (Atkinson et al., 1997; Barkham et al., 2005; Wilde, 
1972). Furthermore, Barkham et al. (2005) found that self-reported severity 
ratings on the CORE-OM reflected the immediacy of problems experienced 
by those in primary care, whereas those in secondary care had problems 
which were characterised more in term of chronicity, which was better 
captured by clinicians’ assessment. Both the CORE-10 and GHQ-12 focus 
on immediate symptoms and thus both seem less sensitive in differentiating 
SMI, although previous research suggest the inclusion of a risk item on the 
CORE-10 may help to identify those with an SMI. Talking this into account it 
may be that the CORE-10 is useful in identifying those with clinically 
significant mental health problems; however combining it with questions 
pertaining to historical problems, for example those already included in the 
Grubin tool (Grubin et al., 2002) may support differentiation between those 
with primary care needs and those requiring support for chronic problems 
through secondary care.  
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4.3.6 Convergent validly of the CORE-10 
As hypothesised the CORE-10 had good convergent validity with other 
established measures mental health and distress. CORE-10 scores 
correlated significantly with GHQ-12 score and all MINI diagnostic screening 
variables. These findings extend previous research validating the CORE-10 
in community settings, which have demonstrated strong correlations with 
established generic measures of mental health including the SCL-90-R, the 
Brief Symptom Inventory as well as depression specific measures such as 
the BDI (Connell & Barkham, 2007). Previous research has also 
demonstrated that the CORE-10’s parent measure, the CORE-OM, has 
comparable accuracy to the PHQ-9 in screening for depression (Gibody et 
al., 2007). This suggests the CORE-10 may also be valuably utilised in 
prison instead of the PHQ-9, which is available in Welsh prisons but used 
sporadically (Little, 2013). Strong correlations with all MINI diagnostic 
screening variables further suggest the CORE-10 is valid in screening for 
distress across diagnostic categories with prisoners, extending findings of 
the validation study which demonstrated its convergence with SCID 
diagnoses of depression (Connell & Barkham, 2007). Importantly, CORE-10 
scores also correlated significantly with MINI suicidality score. Given the 
known association between mental ill health and suicide attempts in prison 
(Jenkins et al., 2005; Rivlin et al., 2010; Shaw et al., 2004) and the ethical 
imperative to reduce suicide risk in custody, these findings support the use 
of the CORE-10 as a brief screen which can support further assessment of 
risk to self.  
 
In addition to demonstrating good convergent validity with other 
psychometric measures, the CORE-10 also had good convergence with 
existing practice in British prison mental health screening. CORE-10 scores 
correlated significantly with referral decisions made at reception screening 
suggesting good convergence with clinical judgment. Furthermore, 
supporting Birmingham et al. (2000) and Grubin et al. (2002) research, 
CORE-10 scores correlated significantly with historic items concerning 
mental health service contact, antidepressant use and self-harm included in 
the existing prison mental health screening tool. These findings support the 
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real world validity of the CORE-10 as a screening tool with prisoners, in 
addition to its psychometric convergence.  
 
Large-scale correlational studies in the US have shown that homelessness 
and drug and alcohol use are associated with SMI on entry to prison 
(Greenberg & Rosenheck, 2008; McNeil et al., 2005). CORE-10 scores 
were significantly correlated with drug use, but surprisingly not alcohol use 
and homelessness. It may be that drug use prior to prison contributes to 
increased distress scores due to the process of detoxification on entry to 
prison, or distress as a result of on-going attempts to maintain drug habits 
once in custody, although the same hypothesis may be expected with 
regard to alcohol use. Distress as a result of homelessness prior to custody 
on the other hand may be ameliorated by entry to custody. Interestingly, 
homelessness and alcohol problems were significantly associated with 
current SMI and lifetime mental health disorders respectively, and as such 
may be better predictors of chronic problems over the life course as oppose 
to current distress as assessed by measures like the CORE-10 and GHQ12. 
Nevertheless, the CORE-10 demonstrated good convergent validity with 
both established psychometric and diagnostic tools as well as existing 
practice in mental health screening in prisons, suggesting it may be a valid 
tool for mental health screening in prison populations. 
 
4.3.7 Discriminant validity of the CORE-10 
Discriminant validity refers to whether measurements that are conceptually 
unrelated are in fact unrelated (Campell & Fiske, 1959). As hypothesised, 
the CORE-10 showed good discriminant validity. Non-significant correlations 
were found between CORE-10 scores and variables not conceptually 
expected to be associated with psychological distress including age, 
ethnicity, prison establishment, sentencing status, sentence length or 
offence. Establishing discriminant validity is important for assessing the 
usefulness of mental health screens in prisons (Ford et al., 2007) and 
historically screening tools such as the RDS have failed to achieve 
discriminate validity (Rogers et al., 1995). As such the current findings are 
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promising in terms of suggesting the uti lity of the CORE-10 as mental health 
screening tool in prisons.   
4.3.8 Predictive validity of the CORE-10 as a screening tool 
4.3.9 Primary care level mental health  
The current study is the first of its kind to explore the predictive validity of 
the CORE-10 for identifying prisoners with both primary and secondary care 
level mental health needs. Findings confirmed the hypothesis that the 
CORE-10 would have adequate sensitivity and specificity for identifying 
those with primary care needs, although sensitivity and specificity was only 
marginally better than the GHQ-12 at identified cut-offs. Despite there being 
no established consensus regarding acceptable performance for a mental 
health screening tool in custody (Martin et al., 2013), the CORE-10 
compared well at primary care level with existing tools. The CORE-10 
achieved a sensitivity of 88% and specificity of 64% for identifying those with 
primary care level needs. When compared to the only other tool designed to 
broadly screen for mental health problems, the CMHS-M (Ford et al., 2007), 
the CORE-10 had substantially better sensitivity (CORE-10 88% vs. CMHS-
M .64-.75), but slightly lower specificity (CORE-10 64% vs. CMHS-M .70). 
Furthermore, the CORE-10 achieved far better sensitivity and slightly lower 
specificity than the GHQ-28 (sensitivity .65, specificity .69: Andersen et al., 
2002), the only other tool measuring psychological distress broadly which 
appears to have been validated with a prison population. Compared to 
existing referral decisions at primary care level the CORE-10 also compared 
favourably with a positive predictive value of 79% compared to the accuracy 
of 53% for existing referral decisions. As such, these findings suggest that 
the CORE-10 offers better sensitivity for identifying those with primary care 
level needs than existing available tools and current practice. However the 
CORE-10 has poorer specificity, resulting in high false positives, which can 
place a resource burden in services (Hart et al., 1993; Steadman et al., 
2005). In the Welsh prison context where initial screens are often not carried 
out by mental health professionals, but later followed by multi-disciplinary 
mental health team discussion or further assessment, initial prioritisation of 
sensitivity may be preferable (Evans et al., 2010). 
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4.3.10 Secondary care mental health  
Consistent with hypothesis nine, the CORE-10 had better predictive validity 
than referral decisions in identifying prisoners with secondary care level 
mental health needs. For identifying prisoners at secondary care level the 
CORE-10 had sensitivity of 83% with specificity of 61%, which marginally 
exceeded the sensitivity and specificity of the GHQ-12. Compared alongside 
existing tools designed to identify prisoners with SMI, the CORE-10 
performed relatively well. The CORE-10 had superior sensitivity than the 
RDS (.79) (Teplin & Swartz, 1989), the BJMHS (.34-.66) (Evans et al., 2010; 
Steadman et al., 2005) and the K6 (Louden et al., 2013), although it was 
less sensitive than the Grubin (.97) (Grubin et al., 2002) and PriSnQuest 
(.89) (Shaw et al., 2003) in their validation studies. In terms of specificity, the 
CORE-10 was less specific than the RDS (.98) (Teplin & Swartz, 1989), the 
Grubin (.84) (Grubin et al., 2002) and the BJMHS (.74-.86) (Evans et al., 
2010; Steadman et al., 2005), as specific as the PriSnQuest (.61) (Shaw et 
al., 2002) and more specific than the K6 (.36) (Louden et al., 2013). The 
CORE-10 had lower positive predictive value (PPV .44) than the Grubin 
(.60) for identifying SMI, although was substantially more accurate than 
existing referral decisions which accurately identified only 5% of those with 
an SMI. The CORE-10 thus offers adequate sensitivity in identifying SMI 
when compared to existing available tools although lacks specificity.  
 
The CORE-10’s poorer predictive value in predicting SMI compared to the 
Grubin may reflect its emphasis on current distress as opposed to historic 
indicators of mental health problems. SMIs generally treated in secondary 
care are typically characterised in terms of chronicity as oppose to the 
immediacy of problems (Barkham et al., 2005), which the CORE-10 does 
not account for. As such the CORE-10 may be most useful used in 
conjunction with the historic indicators contained within the Grubin.  
4.3.11 Reliability of the CORE-10 
The reliability of the CORE-10 with prisoner populations has not previously 
been explored. The current findings supported the internal and test-re test 
reliability of the CORE-10 in this population. Confirming hypothesis ten, the 
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CORE-10 demonstrated good internal reliability (Cronbach’s alpha=.84-.89), 
which was comparable with that of the GHQ-12. Alphas exceeded those 
found it its community validation study (.84) (Connell & Barkham, 2007), and 
supported previous findings demonstrating high internal reliability of its 
parent measure the CORE-OM in a prison population (Andersen et al., 
2002).  
 
The CORE-10 also demonstrated moderate retest reliability (Vincent, 1999) 
with an ICC above .8 suggesting consistency in responding. The retest 
reliability of the CORE-10 exceeded that of the GHQ-12. Re-test reliability of 
the CORE-10 in community sample does not appear to have been explored 
thus preventing comparison. Early in custody prisoners experience 
significant and variable stressors (Gagliardi et al., 2004) that may decrease 
the re test reliability of screening tests (Ford et al., 2007). Inclusion of 
prisoners in the first stages of custody may thus contribute to findings of 
moderate re-test reliability for the CORE-10. Nevertheless, Connell & 
Barkham (2007) propose a change score of six as signifying clinically 
significant change on the CORE-10: mean scores from time one to time two 
changed by less than one point lending support to the relative stability of the 
CORE-10 in this sample22. The findings of the current study suggest that the 
CORE-10 is a reliable psychometric tool for use with prisoners.  
4.3.12 Factor structure of the CORE-10 
To date the factor structure of the CORE-10 does not appear to have been 
scrutinised despite the authors hypothesising a six factor and two factor 
model (Connell & Barkham, 2007). Furthermore, previous research has 
failed to confirm the original proposed factor structure of its parent measure, 
the CORE-OM (Bedford et al., 2010; Evans et al., 2002; Lyne et al., 2006).  
Interestingly, results of the current study supported the original six-factor 
model for the CORE-10 with good fit indicated across all indices. The six 
factor model was a significantly better fit than both the two factor and single 
factor models also tested. This conflicts with the view of some authors that 
                                                 
22 Sensitivity to change was not assessed in the current study as predictive validity was 
prioritized due to the research questions.  
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the notion of domains and sub domains (or factors) is severely threatened 
when scales are very short (Bedford et al., 2010). However, given that the 
CORE-10 was developed by choosing items based on clinical utility, 
coverage and statistical procedure (namely selecting items using regression 
that were most predictive of each CORE-OM domain) it is not surprising that 
the factor structure of the CORE-10 is more robust than its parent measure.  
 
Some support was lent to Connell and Barkham’s (2007) proposal that the 
CORE-10 items can be divided into high and low intensity domains, as this 
two factor model did demonstrate acceptable levels of overall fit, but scrutiny 
of the CFI, NFI and RMSEA measures of fi t for this model did not meet 
acceptable thresholds (Bryne, 2010). Whilst lending some to support to 
items being dividable into low and high intensity factors, it does not appear 
that this is the best structure to explain the data in the current population. 
This is not surprising, given that that CORE-10 scores did not differ 
significantly between prisoners with primary and secondary care level 
needs. Furthermore, inadequate fit of the high/low intensity model is 
consistent with previous research finding that while the CORE-OM 
adequately reflected low intensity problems in primary care, it was not as 
good as clinician’s judgment in assessing those with severe problems 
(Barkham et al., 2005).  
 
Again the single factor model showed adequate overall fit, but CFI, NFI and 
RMSEA indices did not meet acceptable thresholds (Bryne, 2010). It may be 
that this is due to the combination of conceptually distinct theoretical 
constructs – namely problems/symptoms, functioning and risk (Bedford et 
al., 2010). In clinical practice the combination of these constructs is helpful 
as the authors intended; however, theoretically they are not unified and 
therefore loadings onto a unitary factor will be decreased. The CORE-10 
does summate items into an overall clinical score which whilst helpful in 
practice, is not of theoretical value.  
 
Overall, the findings of the CFA suggest the CORE-10 has a robust and 
distinguishable six-factor structure. Theoretically the findings support the 
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notion of distinguishable clusters of symptoms relating to specific problems 
like anxiety, depression, trauma and physical symptoms. As such, the factor 
structure supports the theoretical model of classifiable psychiatric disorders. 
It is not surprising that the two factor structure of high and low intensity 
items was less robust given that the notion of ‘high’ and ‘low’ intensity 
symptoms is derived from ideas surrounding offering services to those with 
more severe presentations as oppose to an epistemological understanding 
of mental health. It is more surprising however that the single factor 
structure proved to be less robust than the six factor structure. The single 
factor structure is based on the theoretical premise that people with a 
heterogeneous mental health problems will similarly have elevated scores 
across a range of common cognitive, emotional and behavioural symptoms 
which could be described as ‘non-specific distress’ (Kessler et al., 2002). As 
such this single factor idea assumes a commonality in the experience of 
mental health problems, which should supersede the notion of specific 
disorders. The current findings although showing adequate fit for a single 
factor structure, do not however entirely support this idea since the six 
discrete factors provide a preferable fit suggesting some notable distinction 
in experience across these factors. In clinical practice this suggests that 
while looking at total scores may be initially helpful, scrutinising distinct sub-
domains scores is also important when considering what type of intervention 
may be required or not.  
4.4 Clinical and service implications 
The primary purpose of validating mental health screening tools for 
prisoners is to support accurate identification and description of individuals’ 
mental health needs (Grisso et al., 2005). Effective screening should enable 
those with identified needs to access appropriate services (Teplin, 1990) 
and thus should ultimately promote improved wellbeing amongst screened 
populations relative to those who are not assessed (Sackett & Haynes, 
2002). Despite the promotion of use of structured screening tools in policy 
(NICE, 2011b; Welsh Government, 2014), tools which can delineate severity 
of needs in line with current service models have not been validated and are 
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not widely used in Welsh prisons (Little, 2013). In addressing this gap, the 
current study aimed to assess the validity and consequent clinical utility of 
the CORE-10 for screening prisoners’ common and severe mental health 
needs.  
4.4.1 Establishing clinically useful CORE-10 cut points 
In achieving this aim, the statistical and clinical utility of the CORE-10 at 
differing cut points to detect primary and secondary care level mental health 
needs was assessed. While there is no consensus regarding acceptable 
performance for mental health screening tools in custody (Martin et al., 
2013), authors writing on screening in other domains have typically 
suggested tools need to have a minimum sensitivity of 0.8 and a minimum 
specificity of 0.6 (Barnes, 1982; Bennett & Lincon, 2006; Sharifi  et al., 
2008). Prioritising sensitivity is typically preferred (Evans et al., 2010; Ford 
et al., 2007) because those who meet the screening threshold will normally 
undergo further detailed assessment whereby false positives can be 
detected and eliminated.  
 
For detecting primary care level need, a cut point of >6 on the CORE-10 
offered the best trade of between sensitivity and specificity in s tatistical 
terms. The CORE-10s’ specificity was relatively poor (64%) compared to the 
existing practice - referral decisions, which despite having poor sensitivity, 
were relatively specific (84%). Poor specificity may be problematic in this 
context since referring high numbers of prisoner who screen positive but do 
not have a disorder (false positives) may delay treatment of those in 
greatest need given limited mental health service provision in the prisons 
(Hart et al., 1993; Steadman et al., 2005). However, given that an initial brief 
screen (such as the CORE-10) should be followed further clinical 
assessment (which has been shown to be relatively specific) false positives 
could be filtered out at this point.   
 
In the community the CORE-10 clinical cut-off recommended by Connell & 
Barkham (2007) is 10. Increasing the CORE-10 primary cut point with 
prisoners from >6 to >10 improves specificity to 85% (95% CI, 73-93) which 
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is comparative to the specificity of current referral decisions. However 
sensitivity reduces to 74 (95% CI, 64-83) at a cut point of >10, which despite 
still being significantly better than the sensitivity of current referral decisions 
(53, 95% CI, 42-63) is unacceptably low for a screening tool (Bennett & 
Lincon, 2006). If a cut point of 10 were applied some 26% of prisoners with 
common mental health problems would still be missed. As such a clinically 
useful cut point for identifying prisoners with primary level mental health 
need of >6 is recommended, with further assessment to filter out false 
positives.  
 
For detecting secondary care level need, statistically a cut point of >10 on 
the CORE-10 offered the best trade of between sensitivity (>.8) and 
specificity (>.6) in statistical terms. However again the CORE-10s’ specificity 
was relatively poor (61%) compared to the existing practice referral 
decisions, which despite having very poor sensitivity (5%) and therefore 
limited utility in detection, were very specific (97%). If the cut-point for 
secondary care was increased to >14 the cut off between mild and 
moderate clinical ranges in a community context (Connell & Barkham, 
2007), specificity would improve to 72% (95% CI, 63 -81); however 
sensitivity would be unacceptably low at 73 (95% CI, 57-86). As such the 
most clinically useful cut point for identifying prisoners with secondary level 
need (SMI) on the CORE-10 is likely to be >10. Alternatively, the CORE-10 
could be used to identify clinically significant distress without a secondary 
care cut point, as a primary care cut off would encapsula te individuals with 
secondary care needs also, with clinical judgment alone informing referral to 
secondary care. This approach would reflect the findings that there is not a 
significant difference in CORE-10 scores between those with primary and 
secondary level needs. 
 
Clinically, administering the CORE-10 with the Grubin items (Grubin et al., 
2002) which have been found to be highly predictive of SMI may be 
particularly valuable, although further research is required to establish the 
predictive validity of the CORE-10 and Grubin combined. From a clinical 
perspective, attaining information pertaining to historic factors including 
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previous mental health service contact and medication use is imperative in 
order to promote continuity of care (Byng et al., 2012) and meet legal 
requirements in terms of Care and Treatment Planning and re-assessment 
imposed by parts 2 and 3 of the Mental Health Measure (OHRN, 2008; 
Welsh Government, 2010; 2014). At the same time, introducing a measure 
focusing on presenting problems like the CORE-10 addresses criticisms 
raised regarding the solely historical emphasis of the Grubin (OHRN, 2008). 
As such, the CORE-10 should be used alongside other evidence based 
assessment questions and not in isolation.  
 
The results of the current study suggest that the CORE-10 may be a 
clinically valid screening tool for use with prisoners in conjunction with 
existing processes. A cut point of above 6 may be most clinically suitable for 
identifying those with primary care level need. A CORE-10 cut point of 10 or 
more may be most appropriate for differentiating those with secondary care 
level needs, with inclusion of historic items having the potential to improve 
predictive validity particularly at secondary care level. 
4.4.2 Considering risk 
Within a custodial context, in addition to detection, screening should also 
allow for identification of those at elevated risk of self-harm and suicide and 
support risk management processes given the elevated risk of suicide in 
custody (Dooley et al., 1990; Partton & Borri ll, 2004; Slade & Edelman, 
2014). Most brief screens of mental health such as the GHQ-12 do not 
include risk based items. Evaluation of the prison reception screening 
process has also revealed that staff generally perceived the current 
standardised tool to be least effective for identifying risk of suicide, self-harm 
and mental health problems (OHRN, 2008). A strength of the CORE-10 is its 
inclusion of a risk item (‘I made plans to end my life’). Importantly, scores on 
the CORE risk item differed significantly between those with a high MINI 
suicidality categorisation and those in any of the other suicidality categories 
with overall CORE-10 scores also differing significantly between those with 
clinically significant suicidality and non-suicidal prisoners. This suggests that 
assessment of response to the CORE-10 risk item could be clinically useful 
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in terms of identifying prisoner who may need further assessment of suicidal 
risk. Clear protocols would need to be developed to support practitioners in 
decision making surrounding responses to the risk item. Furthermore, items 
relating to self-harm are not included in the CORE-10 and thus an additional 
validated item(s) would need to be considered to identify risk of self-harm.  
4.4.3 Practical utility 
Practicality of psychometric tools in terms of ease of administration, 
administration time, competency in using tools, perceived relevance of tools, 
costs and organisational support for structured assessment are key 
predictors of the whether tools are used in practice (Belazi & Goldfarb, 
2002; Jensen-Doss & Hawley, 2011; Trauer et al., 2006). The CORE-10, 
like several existing prison mental health screening tools (Ford et al., 2007; 
Grubin et al., 2002; Steadman et al., 2007) is very brief with 10 items on one 
page and was administered to prisoners in approximately two to three 
minutes in this study. Its brevity supports its use in busy prison 
environments, where there is limited time to make clinical assessments. 
Unlike the GHQ-12 the CORE-10 is also freely available and can be 
downloaded online with ease, thus reducing service costs and increasing its 
accessibility to staff.  
 
The CORE-10 was administered by researchers in the current study and 
thus its ease of administration and perceived relevance by staff was not 
directly assessed. Nevertheless, previous research concerning the 
acceptability and feasibility of the CORE-10s parent measure the CORE-OM 
found that nurses reported it was simple to administer, relevant in terms of 
the variety of items included and useful in terms of clinical decision making 
(Perry et al., 2013). These findings combined with informal discussion with 
prison staff suggest that the CORE-10 may be feasibly administered by 
staff. Further research piloting the CORE-10 within staff and prisoners in the 
clinical screening context is however required to confirm its feasibility in 
terms of practical application.  
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No specific training is recommended for staff to develop competence in 
administering the CORE-10 and paper based scoring is relatively 
straightforward. However, implementation and routine use of measures has 
been found to be more successful when organisations provide appropriate 
training and administrative support, particularly for less qualified staff 
(Duncan & Murray, 2012; Jensen-Doss & Hawley, 2011). Given that 
screening is often conducted by Health Care Assistants in prisons, and that 
at times it may be appropriate for Prison Officers to contribute to 
assessment, both of whom have limited mental health, training in 
administration and interpretation of the CORE-10 would be imperative to 
ensure effective application. 
 
Furthermore, the CORE-10 is designed to be a component of assessment 
and no one tool should be relied upon for screening purposes (Bryne et al., 
2010; Connell & Barkham, 2007; Perry et al., 2013). As such it would be 
necessary to further explore how the CORE-10 could be integrated with 
existing practices and measures and develop clear protocols of responses 
dependent on screening outcome and services to ensure effective clinical 
use.  
 
The current results which indicate high prevalence rates and low levels of 
previous detection indicate that introducing the CORE-10 into mental health 
screening is likely to be beneficial (Martins et al., 2016). However, ultimately 
the utility of the CORE-10 and screening more generally in terms of 
improving outcomes is dependant on the provision of effective services and 
treatments post identification. Primary care mental health services are 
currently under developed in Welsh prison (Little, 2013). Furthermore, the 
demands placed on MHIRTs at secondary care level have historically 
outstripped their ability to provide good quality care (Brooker et al., 2005; 
OHRN, 2009; Pratt et al., 2015). Given this context of limited existing 
service provision, careful consideration would need to be given to 
implementing the CORE-10 as this would likely result in a substantial 
increase in detection rates, which would then require a treatment response 
from prison mental health services. That said, not all prisoners detected will 
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require treatment. For example, research has shown that depression and 
anxiety symptoms at intake resolve naturally for up to half of prisoners 
(Hassan et al., 2011; Taylor et al., 2010), and not all are likely to consent to 
treatment. Nevertheless, careful service planning, particularly at the primary 
care level would need to take place to ensure effective and ethical 
implementation of the CORE-10 as a screening tool. 
 
In addition to its potential utility as a screening tool the CORE-10 has also 
been validated as an outcome measure (Connell & Barkham, 2007) which 
implies that it is sensitive to change. Although not the emphasis of the 
current research, validation of the CORE-10 with prisoners herein suggests 
it may also be usefully applied as an outcome measure for prison based 
mental health interventions. The Offender Positive Practice Guidance (NHS 
England, 2013), Policy Implementation Guidance (Welsh Government, 
2014) in addition to NICE (2011b) guidance recommend evidence based 
interventions for common mental health problems across the stepped care 
framework for prisoners. Recommended interventions include at step two 
guided self-help, psycho-education and Cognitive Behavioural Therapy 
(CBT), at step three CBT, Interpersonal therapy and Eye Movement 
Desensitisation and Reprocessing and at step four third wave CBT 
approaches, Acceptance and Commitment Therapy, Integrative Therapy 
and Cognitive Analytic Therapy (NHS England, 2013). The CORE-10 has 
the potential to inform what type of interventions may be helpful as well as 
being utilised as an outcome measure in assessing the effectiveness of 
such interventions for prisoners. Further research is required however to 
establish the reliability of the CORE-10 in terms of its sensitivity to change in 
prisoner populations.  
 
The findings of the current study provide preliminary support for the practical 
utility of the CORE-10 as a mental health screening tool for common and 
severe mental health problems in prisoners. Furthermore, the findings 
suggest the CORE-10 may be a valid and reliable outcome measure for use 
with prisoners. Further research is however needed to corroborate these 
initial findings.  
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4.4.4 Acceptability 
Acceptability of measures can be judged in part by rates of completion and 
non-completion of items (Connell & Barkham, 2007). There was an excellent 
completion rate in the current study with only one CORE-10 item missing 
from 230 completed CORE-10s consistent with Perry et al ’s. (2013) findings 
regarding the CORE-OM in a forensic setting. The high completion rate may 
be in part attributable to the CORE-10 being interviewer administered in the 
current study. Administering the CORE-10 verbally likely increases the 
ability of many prisoners with low literacy levels (Morgan & Kett, 2003) to 
complete it successfully. Indeed, Perry et al. (2013) reported that patients 
and staff showed a preference for completing the CORE-OM together since 
this allowed for emotional and skills support. Based on the current and 
previous findings it is recommended that the CORE-10 be administered in 
interview format to prisoners in order to maximise its acceptability and 
consequent clinical utility.  
4.4.5 Timing of administration  
Acceptability may also be affected by when the tool is administered. Initial 
reception processes into prison already incorporate a number of tasks 
(Ministry of Justice, 2011) and reception is a time associated with elevated 
distress (Gigliardi et al., 2004; Perry et al., 2013). Perry et al ’s. (2013) study 
indicated that some prisoners felt that administration of the CORE-OM at 
reception would not provide an accurate assessment, despite staff 
perceiving this would be valuable.  Although scores may be skewed by 
elevated distress at reception, research has also shown that identifying 
symptoms at reception is correlated with subsequent access to mental 
health services (Teplin, 1990). Furthermore, reception offers one of the few 
systematic opportunities to engage with all individuals entering the prison 
system. As such it seems that administering the CORE-10 either at initial 
health screening during the first 24 hours or during the general health 
assessment in the first week would maximise its uti lity. Given that the 
CORE-10 is thought to be sensitive to change and brief it is possible that it 
could be re administered by mental health professional upon service contact 
or initial implications drawn from it logically adjusted in light of new clinical 
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information. Establishing the most appropriate time to administer the CORE-
10 requires piloting within the existing prison health screening process. The 
results of the current study provide preliminary support for the acceptability 
of the CORE-10 amongst prisoners, although further research is needed to 
establish how administration can be tailored to maximise acceptability.  
4.5 Limitations 
While the current study provides provisional support for the validity, 
reliability and utility of the CORE-10 as a screening tool for assessing 
common and severe mental health needs, the findings are confounded by a 
number of methodological limitations.  
4.5.1 Study Design  
4.5.2 Sampling 
The current study’s findings are limited by the non-random selection of the 
sample. Although random selection was partially achieved by randomly 
selecting wings, the sample was not entirely random as it was only possible 
to interview those who volunteered and were available on the days the 
researchers visited the prisons.  Voluntary participation meant that 
participants self-selected to participate. Self-selection bias may threaten the 
internal validity of the findings since those who volunteer may differ from the 
population as a whole. Research has suggested that individuals who 
volunteer for research may be those who are more extroverted or have a 
particular interest in the topic (Rosenthal & Rosnow, 1975), in this case 
mental health. It is possible that such bias may exaggerated results, for 
example it is possible those with experience of mental health problems may 
have been more motivated to participate which may inflate prevalence rates 
and correlations between measures of mental health. However, comparison 
of the study sample and the whole populations of the studied prisons 
suggest minimal difference between participants and the entire population, 
suggesting the sample was representative minimising the possible effects of 
self-selection bias (HMIP, 2013a; 2013b). Furthermore, large-scale research 
concerning self-selection bias in population based surveys has found 
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minimal difference in demographic and health characteristics of responders 
and non-responders (Soggard et al., 2004).   
 
In terms of sample size, although the sample size had adequate power to 
detect main effects, the relatively small sample size prevented exploration of 
differences in the validity of the CORE-10 between subgroups of prisoners. 
As such, it was not possible to explore differences in terms of age, ethnicity 
or sentencing status. Previous research assessing the validity of mental 
health screening tools for prisoner has found mixed results with regard to 
the effect of race. In Prins et al. (2012) evaluation of the BJMH, Black and 
Latino prisoners were found to have lower odds of screening positive 
compared to white prisoners, although this was thought to reflect known 
racial disparities rather than the tool’s properties. Similarly, in terms of age, 
Grubin et al.  (2002) reported higher rates of positive screens in adult 
prisoners compared to young offenders reflecting known differences in 
prevalence of mental health problems across age groups, although the 
measure appeared equally valid across age groups. Previous studies like 
the current study have not explored the effect of custodial factors on 
screening tools, despite research suggesting offence type (Birmingham et 
al., 2000) and sentencing status (Hassan et al., 2011) may impact upon 
distress, which may affect the validity of screening tools between subgroups 
of prisoners. Research uti lising the CORE-10 with larger samples of 
prisoners is required to assess its validity and reliability across subgroups of 
prisoners. 
4.5.3 Administration   
A number of issues related to the administration of the measures in the 
current study may limit the validity of findings. Firstly, the measures were 
administered to prisoners who have been in the prisons up to six months as 
opposed to at point of reception as typically done in previous prison 
screening tool validation research (Andersen et al., 2002; Ford et al., 2007; 
Grubin et al., 2002; McCloskey, 2001; Steadman et al., 2005; Teplin & 
Swartz, 1989). This approach was necessary due to the operational 
impracticality of administration at reception in the sampled prisons and the 
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aim to consider the broader applicability of the CORE-10 in mental health 
assessment in prisons. However, the approach decreases the external 
validity of the CORE-10 with regard to its clinical utility at point of reception 
health screening.  
 
Secondly, measures were also administered by researcher in the current 
study potentially decreasing the external validity of findings since, in 
practice, measures would be administered by health care staff. Previous 
research has suggested that prisoners are more likely to disclose symptoms 
to researchers than prison personnel (Grubin et al., 2002). As such the 
administration by researchers may have inflated mean scores and 
prevalence results. Nevertheless, the findings of the current study are 
consonant with those of Grubin et al. (2002) who utilised operational staff for 
administration suggesting the findings may be externally valid.  
 
Finally, the CORE-10 was administered as part of a battery of tests as such 
fatigue may have had an impact on responses although the CORE-10 was 
administered near the beginning of the battery. Moreover, the CORE-10 in 
practice is likely to be used alongside other questions and tools related to 
mental health, therefore the design in part had a degree of ecological 
validity. In order to establish the validity and utility of the CORE-10 in clinical 
practice further research piloting its use at reception screening, alongside 
other standard questions by prison healthcare staff is required.   
4.5.4 Criterion measure 
Utilisation of a diagnostic instrument in terms of the MINI presents a 
possible limitation to the current study design. Importantly, diagnostic criteria 
and eligibility or need for a mental health service in prison do not necessarily 
correspond (Gangon, 2009). For example, not all of those with a current 
mental health diagnosis will need a mental health service and conversely 
prisoners without a diagnosis displaying a risk to themselves may need 
imminent intervention. Referral decisions may also be driven by service 
factors such as availability of resources, which are not taken into 
consideration using diagnostic tools (Gangon, 2009). As such benchmarking 
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the CORE-10’s predictive validity against the MINI fails to account for 
broader procedural and systemic issues such as staffing levels, local 
practices and policy affecting access to mental health services in prisons.  
However, evidence based treatments recommended by policy are typically 
developed based on diagnostic criteria and use of structured tools, although 
agreement between diagnostic tools and clinical decision-making remains 
poor (Jensesn-Doss & Hawley, 2011). As such, promoting use of structured 
tools associated with diagnostic criteria, particularly in screening, has been 
suggested as a way of improving treatment outcome (Jensesn-Doss & 
Hawley, 2011). 
 
Despite these suggested long-term benefits, a related issue is testing the 
predictive validity of a tool for measuring distress (the CORE-10) against a 
diagnostic interview for disorders (the MINI), given the two are not 
necessarily synonymous. However, testing a screening instrument against a 
gold standard criterion is an important first step in establishing a tools 
psychometric validity, and validating distress measures agai nst diagnostic 
criteria is common practice (Weiner & Graham, 2003). Further research is 
required to explore the relationship between CORE-10 scores and mental 
health diagnoses.  
 
Additionally, it has been argued that diagnostic clinical interviews can 
produce arbitrarily high epidemiological estimates for mental health disorder 
since they classify general difficulties in adjusting in terms of mental 
disorders (Evans et al., 2010). This is particularly problematic in the prison 
context, where high level of distress and situational stressors are known to 
exist. Furthermore, items contained in the MINI associated with some 
disorders, for example mania 23  have the potential for over identification 
amongst offenders, who may by the nature of their offending relate to 
characteristics like impulsivity or grandiosity which overlap with, but do not 
necessarily construe a psychiatric diagnosis.  As such, the MINI may 
                                                 
23 For example the MINI 6.0 mania screen contains the following items C1 a. ‘have you 
ever had a period of time where you were feeling so high, hyper or so full of energy or full of 
yourself you got into trouble’ and C3 a. ‘felt you could do things others couldn’t do, or that 
you were an especially important person’.  
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overestimate mental health disorders, although the prevalence rates herein 
are largely consonant with those identified in other British prison-based 
research (Grubin, 2002; OHRN, 2010). Evans et al. (2010) argue that over 
estimation of mental health disorders is not necessarily problematic in the 
context of evaluating screening tools. Screening tools would need to detect 
mental illness in those with questionable diagnoses, therefore artificially high 
rates of mental disorder would result in an underestimation of tools 
sensitivity rather than an inflation of its predictive power (Evans et al., 2010). 
Additionally, the MINI has been validated against longer gold standard 
clinical interviews including the SCID and CIDI and has been widely utilised 
in prison based research (Baksheev et al., 2012; Black et al., 2004; Evans 
et al., 2010; Gunter et al., 2008) supporting its validity in this context. 
Further research evaluating the CORE-10 against other diagnostic 
interviews such as the SCID or SADS is warranted to confirm its predictive 
validity with prisoners.  
 
A further limitation with regard to the MINI is the use of a subset of its 
screens focusing on Axis I mental health problems in the current study, with 
the exclusion of eating disorders, personality disorders and substance use 
disorders. This approach was adopted to reduce burden on participants, to 
reflect key presentations treated in prison mental health services and to 
promote consistency between the gold standard measure and the 
psychometric tool under validation. However, exclusion of personality 
disorder and substance use disorders meant it was not possible to consider 
the predictive validity of the CORE-10 in screening for comorbidity, which is 
highly prevalent in prison populations (Fazel & Seewald, 2012). 
Furthermore, it was not possible to assess the impact of personality disorder 
on CORE-10 scores. Further research is required to explore whether a 
diagnosis of personality disorder impacts upon distress scores. With regard 
to substance misuse, Andersen (2002) argues if dependence disorders 
have a significant impact on mental health, disorders in the affective, 
psychosomatic and anxiety domains may be identified. Indeed the positive 
correlation between drug use in the year before prison and CORE-10 scores 
support this assertion. No brief screening tool is likely to adequately screen 
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across the whole spectrum of Axis I, Axis II disorders and substance misuse 
disorders, with contemporary research suggesting screening tools focusing 
on non-specific distress are more appropriate in the context of stepped care 
models (Kessler et al., 2002). As such, diagnostically screening for all 
disorders was perceived to be superfluous.  
 
A final limitation associated with use of the MINI was that it was not possible 
to calculate inter-rater reliability between researchers due to time and 
resource limitations. Future research using the MINI should ensure that a 
proportion of MINI interviews are scored by at least two researchers blind to 
each other’s scoring outcome in order to assess inter-rater reliability.  
 
4.5.5 Malingering and social desirability  
A possible limitation of the current study is the failure to control for 
malingering and ‘super normality’  or social desirability effects. Malingering is 
the exaggeration of symptoms or ‘faking bad’ motivated by external 
incentives (Cima et al., 2003), which has been highlighted as an issue within 
forensic populations (Rogers, 2008). Resnick & Knoll (2008) argue that 
malingering is difficult to accurately assess in prisoners since it can be an 
adaptive response to the stressful and potentially dangerous prison 
environment. As such they recommend not denying treatment based on 
malingering of some symptoms amongst prisoners. Malingering has been 
discounted in previous research identifying high rates of mental illness in 
prisoners as records confirmed may were previously known to community 
psychiatric services (Linehan et al., 2005). It is possible that prevalence 
rates of disorders and psychometric scores in the current study were 
elevated by malingered symptoms. However, given the complexity in 
assessing malingering in prisoners it was deemed beyond the scope of the 
current small-scale study.  
 
In contrast to malingering, social desirability (or ‘feigning good’) in terms of 
creating a positive impression of oneself by denying minor faults or 
difficulties has also been found to bias self-report measures (van de Mortel 
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& Thea, 2008). Some authors closely associate social desirable and ‘super 
normality’ type responses (Hall & Poirer, 2001). Others suggest ‘super 
normality’ goes beyond social desirable responses since individuals deny all 
negative symptoms, even those commonly reported in the general 
population (Cinma, 2003). The phenomenon of ‘super normal’ responding is 
thought to be prevalent in forensic population where individuals may be 
motivated to demonstrate progress for parole purposes or to avoid 
hospitalisation (Cinma, 2003). Unlike malingering, social desirability may 
bias the current result in term of underreporting of symptoms.  The 
consistency between the current findings and result of previous research 
with similar samples (Grubin et al., 2002; McCloskey, 2001; OHRN, 2010), 
however suggests biases created as a result of social desirability and 
malingering did not have an undue effect on the result, or at least had an 
equitable effect as to other studies. Furthermore, studies have identified that 
clinicians are not very accurate in identifying feigning (Cinma et al., 2002; 
Faust et al., 1988). The exclusion of feigning measures is consistent with 
the clinical context in which the measure would be administered as health 
care staff do not systematically assess feigning when assessing prisoners 
mental health. Excluding feigning measures also served to reduced burden 
on participants. Further research is needed to explore the effect of socially 
desirable responding and malingered symptoms on the CORE-10.   
4.5.6 Limitations of the CORE-10 
Despite the findings of the current study suggesting the CORE-10 may be a 
valid and reliable tool for screening prisoner distress, it is not without its 
limitations. The CORE-10 focuses on current distress and does not consider 
historical factors predicting mental health problems or the chronicity of 
existing problems. Emphasis on current symptoms measured at entry to 
prison when increased stress is expected due situational factors may skew 
accurate assessment of clinical need, since distress at this time may not 
predict subsequent adjustment within the prison environment (Ford et al., 
2007). Indeed, previous feasibility research amongst prisoners and prison 
staff with the CORE-OM indicated that some individuals felt that the 
symptom-based nature of questions may pathologise normal contextually 
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contingent experiences (Perry et al., 2013). Assessment of current distress 
also fails to acknowledge the often chronic nature of SMI and does not 
account for individuals who may externally be displaying debilitating 
symptoms, but do not recognise these as distressing or problematic 
(Barkham, 2005). Additionally, the CORE-10 does not explore self-harm, 
which while not being defined as mental health problem per se, often 
triggers the involvement of mental health services in prisons. As such it is 
important that in practice the CORE-10 is utilised alongside holistic 
assessment, clinical judgement and other validated questions concerning 
historic indicators of mental health problems (Grubin et al., 2002).  
4.6 Recommendations for future research 
The findings of the current study are promising in terms of supporting the 
use of the CORE-10 in screening for common and severe mental health 
needs of prisoners in line with contemporary stepped care service models. 
The current study supports the psychometric validity of the CORE-10 for 
screening purposes. Replication studies with larger samples of prisoners 
and using alternative criterion measures are however required to confirm the 
positive results found herein, and to explore validity and reliability of the 
CORE-10 within subgroups of prisoners. Further research should also seek 
to assess the impact of biases in responding, substance misuse and 
personality disorder on CORE-10 scores. 
 
Further research piloting the CORE-10 in practice with staff and prisoners in 
the clinical screening context is imperative to confirm its feasibility in terms 
of practical application, acceptability and to establish optimum timing for 
administration (for example at first or second reception health assessment). 
Exploration of how the CORE-10 could be integrated with existing practices 
and historical measures such as the Grubin (2002) is also required to 
develop clear protocols to inform referral pathways dependent on screening 
outcome.  
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A particularly valuable avenue of further research may be assessing the 
predictive validity of the CORE-10 when combined with questions pertaining 
to historical problems. For example, assessing predictive validity when 
combined with items already included in the Grubin tool may support 
improved differentiation between those with primary care needs and those 
requiring support for chronic problems through secondary care.  
 
Furthermore, the current study focused specifically on screening therefore 
exploration of the utility of the CORE-10 for other aspects of mental health 
provision in prisons such as outcome measurement was not considered. 
Given the strong psychometric properties of the CORE-10 within this 
population, assessment of its sensitivity to change by testing it in relation to 
interventions may be beneficial in terms of establishing its utility for 
measuring outcomes of mental health service interventions in prisons.  
 
Despite substantial scope for further research, the current study represents 
the first in Wales to specifically assess a screening tool focused on current 
distress in line with existing mental health service models in prisons. 
4.7 Conclusions  
Psychiatric morbidity within prison populations is considerably higher tha n in 
community populations (Singleton et al., 1998). The prison environment can 
have a detrimental impact upon mental health and untreated mental health 
problems amongst prisoners have been linked to increased institutional 
violence, self-harm, suicide and reoffending (Ballargeon et al., 2009; Martin 
et al., 2013). In improving access to treatment for common mental health 
problems in Wales, the Mental Health Measure (2010) stipulates that 
Primary Care Mental Health Services should be available to all, including 
prisoners. Although such services have been embedded within the 
community, their implementation in Welsh prisons is in its infancy (Little, 
2013). Accurately targeting such services to those in need is dependent on 
effective screening and identification of mental health problems. The current 
study is the first of its kind to explore the predictive validity of the CORE-10 
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in screening for common and severe mental health problems amongst 
prisoners.  
 
The results of the current study provide preliminary evidence that the 
CORE-10 is a valid and reliable tool for screening for common and severe 
mental health problems in prisoners. The CORE-10 demonstrated adequate 
predictive validity against diagnostic criteria and its predictive validity was 
superior to existing clinical practice in terms of referral decisions. The 
CORE-10 had construct, convergent and discriminant validity as well as 
good reliability amongst this population. The CORE-10 also conformed to its 
originally proposed clinically useful six factor structure within this population.  
Importantly, the CORE-10 also appeared to be both acceptable to prisoners 
and feasible in terms of administration, although further research is 
warranted to establish its utility in clinical practice. The current study also 
found preliminary evidence for the validity and reliability of the GHQ-12, 
which has comparable psychometric properties to the CORE -10 in 
screening for mental health problems in prisoners. 
 
The CORE-10 offers prison staff a structured and reliable method for 
screening for mental health problems and suicidal risk in prisoners, which 
could be used to support referral decisions across mental health pathways. 
Integrating the CORE-10 with holistic assessment of historic indicators of 
mental health difficulties may offer the most accurate approach to screening. 
Specifically, combining the CORE-10 with items from the Grubin contained 
in the existing reception screen may improve accuracy and warrants further 
research.  
 
In sum, the current research supports the use of the CORE-10 in screening 
for common and severe mental health problems in prisoners consistent with 
current stepped care pathways of mental health care advocated in policy 
and practice (Little, 2013; Welsh Government, 2010; 2014). Improving 
accuracy of screening offers the potential to improve patient care as well as 
offer long term cost savings by supporting accurate timely allocation of 
resources, thus potentially ameliorating the negative effects associated with 
DISCUSSION 
 147 
undiagnosed mental health problem in prisoners. The initial findings are 
promising and indicate the need for further research piloting the CORE-10 
for screening in clinical practice in Welsh prisons. 
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6 Appendixes 
6.1 Appendix 1. Critical Skills Appraisal Programme (2013) framework for assessing 
diagnostic test studies  
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6.2 Appendix 2. Ethical Approval  
Ethics Feedback - EC.15.05.12.4136R2 
Wed 24/06/2015 10:00 
 
Dear Gwen, 
  
The Chair of the Ethics Committee has considered your revised postgraduate 
project proposal: Screening for common mental health problems in prisoners 
(EC.15.05.12.4136R2). 
  
The project has now been approved. 
  
Please note that if any changes are made to the above project then you must 
notify the Ethics Committee. 
  
Best wishes, 
Natalie 
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6.3 Appendix 3. NOMS National Research Committee Approval 
 
 
 
APPROVED SUBJECT TO MODIFICATIONS – NOMS RESEARCH 
 
Ref: 2015-056 
Title: Screening for Common Mental Health Problems in Prisoners in Wales  
 
Dear Gwen, 
 
Further to your application to undertake research across NOMS, the National Research Committee (NRC) is 
pleased to grant approval in principle for your research. The Committee has requested the following 
modifications: 
 
This image has been removed by the author for copyright reasons. 
 
 
Yours sincerely, 
National Research Committee 
 
Miss Gwen Lewis 
Doctoral Programme in Clinical Psychology 
11th Floor, School of Psychology 
Tower Building 
70 Park Place 
Cardiff CF10 3AT 
lewisge@cardiff.ac.uk 
 
 
 
National Offender Management Service 
National Research Committee  
         Email: National.Research@noms.gsi.gov.uk  
 
 
  
   
 
 
13th April 2015 
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6.4 Appendix 4. Stakeholder consultation process 
Pre-implementation 
The following stakeholders were consulted with through six meetings prior to implementing 
the research project: 
 
1. Welsh Government and National Offender Management Service commissioners 
x Discussion of the political and strategic relevance of the proposed research 
project. 
x Discussion of possible related areas to consider and broader research streams 
to link with.  
x Sign posting from government advisors and NOMS commissioners to other 
interested parties.  
2. Prison senior management teams and research boards 
x Negotiation of access. 
x Discussion of operational practicalities including risk management plans (see 
appendix 8). 
x Explanation of possible measures given and feedback sought. 
3. Prison health care teams 
x In depth discussion of existing practice and the strengths and weaknesses of 
this. 
x Consultation and advice regarding choice of measures. 
x Planning for implementation of research design.  
 
Dissemination of research findings post completion  
The research findings were disseminated to stakeholders through the following means in 
order to support implementation of the research findings in practice: 
1. Presentation at prison research fair (attended by prison senior management, Welsh 
Government representatives, prison staff and academics). 
2. Presentation and discussion with managers and healthcare teams at each prison. 
3. Presentation and discussion with Welsh Government and NOMS commissioners. 
4. Presentation and discussion with the Prison Health Improvement Network.  
5. Research summary submitted to NOMS National Research Committee.  
6. Plans to disseminate via peer reviewed publication. 
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6.5 Appendix 5. Participant Information Sheet 
 
PARTICIPANT INFORMATION SHEET 
Version 2.0 April 2015 
Title of study:  Improving screening for Common Mental Health Problems in 
Prisoners 
 
Researchers: External research, Cardiff University   
 
We work for Cardiff University and would like to invite you to take part in this study to find out how 
screening for common mental health problems can be improved for prisoners. The study looks at 
different screening questionnaires to see which would be best for use in prisons.  
What does it involve? 
Taking part in the study involves answering some brief questions about how you are feeling now and 
then again in two weeks’ time. It will take about 30 minutes the first time and about 10 minutes the 
second time.  
Why have I been chosen? 
Everyone who has recently come into the prison while the research is taking place and can speak 
English is being offered the chance to take part. 
Do I have to take part? 
No! You only take part if you want to. Even if you begin to complete the questionnaire you can stop at 
any time without giving a reason. If you don’t take part or decide to stop, it will not affect any of the 
services you receive or your Incentives and Earned Privileges (IEPs) status. 
Potential benefits and disadvantages of taking part 
We hope you will find it interesting, and by taking part you will be helping to improve knowledge of 
how prisons can better screen for common mental health problems in future. But if you find any of the 
questions upsetting you can stop completing the questionnaire and. if you want me to, I can let a 
member of prison staff know so that you can get support. 
If you are upset after taking part you can talk to your personal officer, a listener or make an 
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appointment with healthcare yourself.  
Is it confidential? 
Yes, all the information you provide will be kept confidential unless you say something that means 
there is a risk to you or someone else, or if you tell me about an illegal act or behaviour that breaks 
prison rules and can be adjudicated against. If you did say something like this, I would have to let 
prison staff know and prison rules would apply. 
 
Your questionnaire will be kept securely in a locked cabinet for 5 years and the front page with your 
prison number on will be kept separately so that your answers can’t be traced back to you (it will be 
anonymous).  You can pull out of the study at any point up until your questionnaire is made 
anonymous by letting [NAMED CONTACT AT EACH PRISON] know.  
Why do we need your prisoner number? 
We need your prisoner number so that: 
x We can find out if you are offered a mental health service in this prison in the next month.  
x We can get in touch with you in two weeks to complete the questionnaire again. 
x We can link the information you give us the first time with the questionnaire you fill in two weeks 
later.  
What will happen to the results of the study? 
When everyone’s information has been put together so that it is anonymous (it can’t be linked to 
anyone who took part) it will be analyzed by the researchers and written up as part of a project for 
Cardiff University. 
Who has said that the study is OK to go ahead? 
The research study has been reviewed and approved by the School of Psychology Research Ethics 
Committee at Cardiff University. If you have any concerns or complaints about the research you can 
contact [NAMED CONTACT AT EACH PRISON] through the complaints system, who will pass on 
your concern to the Ethics Committee.  
 If you would like more information about the project, please feel free to ask me now or ask 
[NAMED CONTACT AT EACH PRISON] if you have a question afterwards.  
Thank you for reading this!     
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6.6 Appendix 6. Consent form  CONSENT FORM 
Version 2.0 April 2015 
Title of study:  Improving screening for Common Mental Health Problems in 
Prisoners 
Researchers:  External research Cardiff University    
 I understand that my participation in this study will involve answering some brief questions 
about how I feel now and then again in two weeks’ time and will take about 30 minutes the 
first time and about 10 minutes the second time.  
 I have read and understood the information sheet and have been able to ask any questions.  
 I understand that participation in this study is entirely voluntary and that I can withdraw 
from the study at any time without giving a reason. This will not affect my access to services 
or my Incentives and Earned Privileges (IEPs) status.   
 I understand that I am free to ask any questions at any time. I can discuss any concerns 
with [NAMED CONTACT AT EACH PRISON].  
 I understand that the information provided by me will be kept securely and anonymously 
and will be held for 5 years.  
 I understand that the information I give will be confidential (only seen by the researchers) 
unless I give information that means there is a risk to me or someone else, or if I tell you 
about an illegal act or behaviour that breaks prison rules and can be adjudicated against; I 
understand that you will tell prison staff if I give such information.  
  I understand that the researchers are external to the prison and that taking part in this study 
WILL NOT make any difference to me accessing health services in prison. I know that if I 
am concened about my mental health I need to make a healthcare application.  
 I understand that my prisoner number will be used by the researcher:  
a) To see if I am offered a mental health service in this prison in the next month  
b) To get in touch with me to complete the questionnaire again in two weeks’ time 
c) To link the information I give now with my questionnaire that I will fill in two 
weeks’ time 
8. I understand that the researchers will NOT access any other information held about me.  
I, ___________(NAME) consent to participate in the study conducted by Cardiff University  
Signed:………………………………………… 
Date…………………………………………… 
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6.7 Appendix 7. Debrief sheet 
This study was about improving screening for common mental health problems in prisoners and was carried 
out by Cardiff University.  
 
Why is this important to study? 
 
Very little research has been carried out in the past looking at screening tools for identifying common 
mental health problems in prisoners, but many prisoners do experience common mental health problems like 
anxiety and depression. It is therefore important that screening tools are tested so that people’s needs can be 
identified and support offered in future. 
 
How was this done?  
 
You completed two different screening questionnaires, which will be compared to the clinical interview you 
took part in and whether you get offered a mental health service in the next month. This comparison will 
allow us to see which screening tool is best at identifying mental health needs of people in prison.  
Main questions in this study 
 
x Which screening tool is best at identifying people with common mental health problems? 
x Which screening tool is best at telling the difference between people who have common mental 
health problems and severe mental health problems?  
x Which screening tool is most reliable over time?  
 
What will happen to the information I have given? 
 
When everyone’s information has been put together so that it is anonymous (it can’t be linked to anyone 
who took part) it will be analyzed by the researchers and written up as part of a project for Cardiff 
University. 
Your questionnaire will be kept securely and the front page with your prison number on will be kept 
separately so that your answers can’t be traced back to you (it will be anonymous).  You can pull out of the 
study at any point up until your questionnaire is made anonymous by letting [NAMED CONTACT AT 
EACH PRISON] know.  
 
What if I feel I need help for my mental health?  
 
If you are concerned about your mental health or feel you would like help with an emotional problem please 
put in a health care application or talk to your personal officer. We are external researchers and do not work 
for the prison or healthcare so taking part in this study will not mean you are or are not offered services.  
 
What if I want to know more? 
 
If you would like more information about the project, please feel free to ask me now or ask [NAMED 
CONTACT AT EACH PRISON] if you have a question afterwards and they will get in touch with me.  
 
Thank you for taking part!
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6.8 Appendix 8. Risk management protocol 
The following risk management protocol was agreed with prisons to manage disclosure of risk to 
self, others, security or significant distress as these issues were anticipated to arise in the course 
of the research:  
 
1. Risk to self 
Action would be taken if risk to self in terms of the following were identified: 
x Disclosure of current suicidal plans and or preparation (through CORE-10, MINI or 
general conversation) 
x Disclosure of plans to hurt self (through MINI suicidality interview or in general 
conversation) 
x High suicidality score on the MINI 
 
ACTIONS: 
x Inform prisoner of need to break confidentiality (unless this presents risk to the 
researcher) 
x Ask prisoner if they are under Assessment Care in Custody and Teamwork (ACCT) 
procedures used to monitor and support prisoners who pose a risk to themselves. 
x If risk to self appears imminent remain with the prisoner and call over prison staff to 
observe the prisoner.  
x Check with wing staff if the prisoner is under ACCT procedures, if no ACCT is open, 
open an ACCT.   
x Inform wings staff of concerns identified and ensure staff record this on the 
computerised system P-NOMIS. 
x Notify nominated research lead at the prison if any issues arise in applying the above 
protocol. 
 
2. Risk to others/security 
Action would be taken if risk to others or security of the following nature were identified: 
x Threats of violence/abuse to others  
x Previously undisclosed illegal acts 
x Breaches of prison rules (e.g. possession of drugs, weapons, escape plans) 
ACTIONS: 
x Inform wings staff of concerns identified and ensure staff record this on the 
computerised system P-NOMIS 
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x With wing staff submit a Security Information Report. 
x Notify nominated research lead at the prison of prisoner details, risk issue and action 
taken.  
 
3. Significant distress  
Action would be taken if a prisoner was displaying significant distress requiring immediate 
support: 
x If safe to do so tell prisoner that confidentiality will be breached in order for them to 
gain support 
x Notify wing staff of prisoners distress and ask them to provide support and record 
this on P-NOMIS 
x If appropriate notify Prison Mental Health team (N.B. if concerns are regarding florid 
psychosis always notify mental health team in addition to wing staff).  
x Advise prisoner to submit health care application for on-going support.
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6.9 Appendix 9 Time one interviewer administered questionnaire 
 
 
 
N.B. Instructions for the interviewer are in CAPITALS, what is to be read to the participant is 
in lower case.  
 
 
 
Improving screening for Common Mental Health Problems in Prisoners 
 
 
x PROVIDE INFORMATION SHEET (READ TO PARTICIPANT IF NECESSARY) 
x ANSWER ANY QUESTIONS 
x IF HAPPY TO PARTICIPATE PROVIDE CONSENT FORM TO READ (READ TO 
PARTICIPANT IF NECESSARY) AND SIGN 
 
 
Thank you for choosing to take part in this study!  
 
Today involves spending about 30 minutes answering some questions about how you feel. I will 
then come and see you again in two weeks’ time with a similar very short questionnaire for you to 
fill in. As part of the study we would also like to find out if you are offered any mental health service 
in this prison. 
 
Please provide your prisoner number so we can: 
x Get in touch with you in two weeks 
x See if you are offered a mental health service here in the next month 
 
Your prisoner number will not be used to access any other information about you. 
 
Your questionnaire will be kept separately from your prisoner number so that you can’t be 
identified.  
 
IF HAPPY TO PROVIDE ASK FOR PRISONER NUMBER 
 
 
 
 
 
 
I am an external researcher; prison staff will not see what you have written, and taking part in this 
study will not help you or stop you from getting healthcare services.  
 
We will only let prison staff know if you say or write something that means there is a risk to you or 
someone else, or if you tell us about an illegal act or behaviour that breaks prison rules and can be 
adjudicated against. 
Prisoner number:  
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Please answer all the questions honestly even if some seem very similar to each other. We are 
interested in your own experiences; there are no right or wrong answers.  
 
About you 
 
How old are you (in years)?   
What is your ethnicity:  
o White British or Irish 
o Other White background  
o Black British 
o Other Black background 
 
o Asian British 
o Other Asian background 
o Mixed 
o Other (please specify) 
................................................ 
Are you a foreign national?  o Yes  
o No 
 
Is English your first language?  o Yes  
o No 
 
Is this your first time in prison? o Yes  
o No 
 
Are you: 
o Remand 
o Sentenced 
o Convicted un sentenced 
 
o Recall 
o Detainee 
How long is your sentence? 
o Not sentenced 
o Less than 6 months 
o 1 year to less than 2 years 
o 2 year to less than 4 years 
 
o 4 years to less than 10 year 
o 10 years or more 
o IPP 
o Life 
 
How long have you been in this 
prison? 
o Less than 2 days 
o 2 to less than 5 days 
o 5 to less than 7 days 
o 7 days to less than 14 days 
o 14 days to –1 month 
o 1 to less than 3 months 
 
o 3 to less than 6 months 
o 6 to less than 12 months 
o 12 month to less than 2 years 
o 2 to less than 4 years 
o More than 4 years 
What was you index offence? 
o Violence against the person 
o Sexual offences 
o Burglary 
o Robbery 
o Theft and handling 
o Arson and criminal damage 
o Drugs offences 
o Possession of weapons  
o Public order offences 
o Civil offences 
o Fraud and forgery  
o Other 
 
Are you a veteran (ex-military)? o Yes  
o No 
 
Were you homeless in the year before coming to prison?  o Yes  
o No 
 
Did you have a problem with drugs in the year before coming to prison? o Yes  
o No 
 
Did you have a problem with alcohol in the year before coming to prison? o Yes  
o No 
 
Have you ever had contact with mental health services? o Yes  
o No 
 
Were you being prescribed an antidepressant before you came to prison? o Yes  
o No 
 
Have you ever self-harmed? o Yes  
o No 
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PLACE FORM IN FRONT OF PARTICIPANTS SO THEY CAN SEE RESPONSE CATEGORIES AND TICK 
This form has 10 statements about how you have been over the last week.  
Read or listen to each statement and think how often you felt that way last week.  
Then tick the box which is closest to this. 
 
 
     
This image has been removed by the author for copyright reasons. 
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PLACE FORM IN FRONT OF PARTICIPANTS SO THEY CAN SEE RESPONSE CATEGORIES AND TICK This form has 
12 statements about how you have been over the last few weeks. Read or listen to each statement and think how 
often you felt that way over the last few weeks. Then circle which is closest to this.  
 
Have you recently 
This image has been removed by the author for copyright reasons. 
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ADMINISTER MINI INTERNATIONAL NEUROPSYCHIATRIC INTERVIEW (MINI 6.0) 
MODULES:  
 
 
EXPLAIN:  
 
x The next section asks some similar questions to help us to see if the screening questionnaires 
we just did are any good. 
 
x  The questions are quite structured and to keep it short- I just need yes/no answers from you. 
 
x You will have the chance to ask more questions at the end.  
 
 
 
 
 
This image has been removed by the author for copyright reasons. 
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Thank you for taking part! Do you have any questions? 
It would be really helpful if you are happy to do a similar but much shorter questionnaire in about 
two weeks’ time when we will come in to see you again. Thank you. 
MINI Score Sheet 
Disorder Yes No 
Major Depression episode   
Current   
Past    
Recurrent   
Major Depressive Disorder (MDD)   
Current   
Past   
MDD with psychotic features   
Current   
Past   
Suicidality   
Low   
Moderate   
High   
Manic episode   
Current   
Past   
Hypomanic episode   
Current   
Past   
Bipolar I   
Current    
Past   
Bipolar II   
Current   
Past   
Bipolar NOS   
Current   
Past   
Panic Disorder   
Current   
Past   
Panic Disorder with agoraphobia (current)   
Panic Disorder without agoraphobia (current)   
Agoraphobia without panic disorder    
Social phobia (current)   
Obsessive Compulsive Disorder (current)   
Post-Traumatic Stress Disorder (current)    
Mood disorder with psychosis   
Current   
Lifetime   
Psychotic disorder   
Current   
Lifetime   
Generalised Anxiety Disorder (current)   
ANY CONDITION   
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6.10 Appendix 10. Time two interviewer administered questionnaire  
 
Improving screening for Common Mental Health Problems in Prisoners 
 
 
Thank you for taking part in the first part of this study and for agreeing to complete another very 
short questionnaire. 
 
Detailed information about the study is on the information sheet (which is the same as before) for 
you to keep. 
 
Please put your prisoner number so that: 
x We can match this questionnaire to the information you gave me before 
x See if you are offered a mental health service here in the next month 
 
Your prisoner number will not be used to access any other information about you. 
 
Your questionnaire will be kept separately from your prisoner number so that you can’t be 
identified.  
 
 
 
 
 
 
 
I am an external researcher, prison staff will not see what you have written and taking part in this 
study will not help you or stop you from getting healthcare services.  
 
We will only let prison staff know if you say or write something that means there is a risk to you or 
someone else, or if you tell us about an illegal act or behaviour that breaks prison rules and can be 
adjudicated against. 
 
Please answer all the questions honestly even if some seem very similar to each other. We are 
interested in your own experiences; there are no right or wrong answers.  
 
Thank you! 
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This form has 12 statements about how you have been over the last few weeks.  
Read each statement and think how often you felt that way over the last few weeks.  
Then circle which is closest to this. 
 
Have you recently 
This image has been removed by the author for copyright reasons. 
 
     
     
     
     
     
     
     
     
     
     
     
Please turn over
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This form has 10 statements about how you have been over the last week.  
Read each statement and think how often you felt that way last week.  
Then tick the box which is closest to this.  
 
 
Thank you! 
 
 
Over the last week 
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6.11 Appendix 11. Sensitivity and specificity at differing cut points on the CORE-10  
CORE-10 sensitivity and specificity across cut points for primary care need 
CORE-10 cut 
point 
Sensitivity  95% CI Specificity 95% CI 
>4 91.30 83.6 - 96.2 43.10 30.2 - 56.8 
>5 89.13 80.9 - 94.7 55.17 41.5 - 68.3 
>6 88.04 79.6 - 93.9 63.79 50.1 - 76.0 
>7 83.70 74.5 - 90.6 70.69 57.3 - 81.9 
>8 78.26 68.4 - 86.2 77.59 64.7 - 87.5 
>9 76.09 66.1 - 84.4 81.03 68.6 - 90.1 
>10 73.91 63.7 - 82.5 84.48 72.6 - 92.7 
>11 70.65 60.2 - 79.7 86.21 74.6 - 93.9 
>12 65.22 54.6 - 74.9 86.21 74.6 - 93.9 
>13 63.04 52.3 - 72.9 91.38 81.0 - 97.1 
>14 59.78 49.0 - 69.9 91.38 81.0 - 97.1 
>15 56.52 45.8 - 66.8 93.10 83.3 - 98.1 
 
CORE-10 sensitivity and specificity across cut points for secondary care need 
CORE-10 cut 
point 
Sensitivity  95% CI Specificity 95% CI 
>7 95.12 83.5 - 99.4 49.54 39.8 - 59.3 
>8 85.37 70.8 - 94.4 54.13 44.3 - 63.7 
>9 82.93 67.9 - 92.8 56.88 47.0 - 66.3 
>10 82.93 67.9 - 92.8 60.55 50.7 - 69.8 
>11 78.05 62.4 - 89.4 62.39 52.6 - 71.5 
>12 73.17 57.1 - 85.8 65.14 55.4 - 74.0 
>14 73.17 57.1 - 85.8 72.48 63.1 - 80.6 
>15 68.29 51.9 - 81.9 74.31 65.1 - 82.2 
>16 58.54 42.1 - 73.7 78.90 70.0 - 86.1 
>17 51.22 35.1 - 67.1 80.73 72.1 - 87.7 
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6.12 Appendix 12. Hypothesised factor solutions 
 
Six factor model24 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
24 Single item factors were excluded from the six factor model since the observed item 
represents the latent factor and it is not possible to establish an identified model when 
single item factors are included (McDonald, 1985). As such the six-factor model contained 
the three factors with more than one item: anxiety, depression and functioning.  
APPENDIX 
 194 
Two factor model 
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Single factor model 
 
 
 
 
 
 
